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Abstract: 

Purpose 

The purpose of this study was to examine how police firearms officers would react 

when confronted by a sudden stimulus in the form of a highly agitated and aggressive 

male.  This was borne out of a notion that police, in a similar fashion to non-police, 

would suddenly baulk and struggle to react.  This reaction time is critical for survival 

especially if the assailant is armed with a firearm. 

Design/methodology/approach 

There were three distinct methods used during this research, observation, 

experimental (four levels: a - d) and questionnaire, with each attracting their own null 

and alternative hypothesis for testing.  Participants (n = 48) wore a heart rate monitor 

as a proxy for measuring stress and their movements were captured using a high-

speed camera.  There were a number of key measurements, namely heart rate, 

reaction and accuracy, analysed using SPSS (24), with key findings evaluated against 

existing literature. 

Findings 

There were a number of noteworthy findings: All participants followed an action 

reaction continuum when deciding to shoot or not to shoot.  There was a subliminal 

interval gap (.45 secs) between aiming the weapon and discharging a round.  Providing 

an intelligence briefing to participants resulted in faster (33%) reaction and 

participants experienced a myriad of perceptual distortions.  High stress levels were 

associated with positive reaction whereas low levels were associated with a negative 

reaction.   

Practical implications 

There is a real need to implement realistic and stressful training conditions as a form 

of inoculation to stress.  New tactics of placing a hand on their weapon should be 

adopted.  Decision makers (Investigators and defence teams) must consult an expert 

with regards to perceptual distortions.  
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Originality/value 

This is the only study to encompass all the relevant actions associated with police use 

of firearms.  This included sensory input, cognition, reaction, shoot or not, perceptual 

distortions and stress.    
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Layout of the Thesis 

Chapter One:  

This chapter will introduce the study by giving context to this writing by providing the 

background to the problem, statement of the problem, significance of the study, and 

delimitations.   

Chapter Two 

Will comprise a literature review.  In the first instance this chapter will look at a broad 

brush before narrowing the focus to consider the individualistic response.   All relevant 

literature surrounding police use of firearms, action and reaction, decision-making 

and stress will be discussed. 

Chapter Three 

Will outline the methodology.  As chapter two, this chapter will look at the big picture 

associated with the philosophical and theoretical foundations and approaches before 

settling on a mixed method approach to achieve the aims and objectives of this 

research.  Following a review of methodology the chapter will focus on the actual 

chosen method and will finish with an ethical overview and reflection of the research 

journey.   

Chapter Four  

Will consider the results in a chronological order in line with the action reaction 

continuum interspersed with observational data.  This continuum was discovered post 

analysis of video data where it was evident that participants followed a bespoke 

process when deciding to shoot or not.  The chapter will commence with a review of 

the sensory and cognition processes before considering how the participant reacted.  

This chapter will then focus on a noteworthy result where it was observed that all 

participants paused before discharging a round and this proved crucial with regard to 

shooting or not shooting.  Other noteworthy results will also be considered such as 

priming where it was noted that participants responded 33% faster when they 
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received an intelligence brief and higher stress as this was associated with correct 

reaction as opposed to lower stress that was associated with incorrect reaction.     

Chapter Five 

Discussion chapter will tie all the results together into one chapter.  This chapter will 

mirror the results chapter to ensure a consistent approach.  Throughout this chapter 

a number of recommendations will be made and these will be included in the overall 

conclusion chapter for ease of reference.   

Chapter Six 

Will conclude the thesis with an overall conclusion and recommendations for the 

police service and for future research projects.   
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Chapter One: Background to the Problem 

Introduction 

The whole concept of British police officers deploying with firearms may have been 

rather remote and run contrary to the notion of being an unarmed service but this 

landscape has changed forever due, in part, to the prevalence of terrorist attacks 

across the United Kingdom (UK).  It is now common to see officers donned with 

firearms patrolling many of the UK cities, especially around iconic sites or other major 

transport hubs.  This concept, however, has been a reality in Northern Ireland (NI) as 

all officers are armed due to the special circumstances prevailing in NI, (PSNI, 2018, p. 

8).   

As the number of armed officers increases across England and Wales (6,459) armed 

deployments (15,794) also rise and this trend is growing annually (Home Office, 2018, 

p. 1).  Home Office statistics for 1 April 2017 to 31 March 2018 also reveal police 

discharged their weapons on 12 occasions (Home Office, 2018, p. 1).  Police Scotland 

have 275 armed officers whereas all officers in the Police Service of Northern Ireland 

(PSNI), 6,500, are armed.  During this period the PSNI discharged one weapon (PSNI, 

2018, p. 8).  Therefore, collectively across Great Britain and NI, where there are 13,234 

armed officers it is surprising therefore with this so many armed officers there are so 

few fatalities.   

That said, research has revealed that in 93% of police incidents, officers could have 

justifiably discharged their weapons but they choose not to (Pinizzotto A. J., Davis, 

Bohrer, & Infanti, 2012, p. 295).  Perhaps, this is why some researchers have concluded 

that most encounters between police and suspects do not result in fatalities 

(Pinizzotto et al., 2012, p. 295; Punch, 2011, p. 2).  The basis of this study therefore, is 

to try to understand why police shoot or in the study above do not shoot and to 

determine the causational factors associated with police use of firearms.  To that end 

all participants will wear a chest band heart rates monitor to measure stress, and will 

take part in a number of experimental conditions designed to replicate real life 

encounters.  This will be followed up with a questionnaire designed to measure the 
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amount of perceptual distortions experienced.  Perhaps, better understood as the 

difference between what actually occurs and what the officer actually perceives as 

occurring. 

Whilst uncommon, when discharge of firearms by policing resources happens there 

are many implications for the police and the armed officer - as typified by Tony Long 

(a former Metropolitan police firearms officer) who fired his weapon discharging eight 

rounds in 2.1 seconds, actions that eventually led to him being charged with murder 

(Okyere, 2015).  Reacting with this perceived intensity in 2.1 seconds may at first 

glance appear disproportionate but research has shown that the time factor for armed 

officers to make an informed decision to shoot or not to shoot is calculated in fractions 

of a second (Jason, 2010, p. 10; Lewinski, 2002, p.19-23).  During this diminutive 

period, there are a plethora of interlinked processes that have to be performed before 

the firearms officer can effectively execute their duty, such as threat identification, 

decision-making and device response (Green, 2000, p. 200).  Coupled with the fact 

that police officers, due to their unique role, experience acute stressors far beyond 

that of the normal human experience (Nieuwenhuys, Oudejans, & Saveslsbergh, 2012 

p. 827; Anderson, Litzenberger, & Plecas, 2002, p. 400) clearly presents further 

complications to such a complex situation.  Exposure to this level of stress has also 

resulted in officers experiencing perceptual distortions such as, time speeding up or 

slowing down, auditory effects or in other words sound being diminished, or them 

being unable to recall events (Honig & Roland, 1998, p. 117; Millar, 2006, p. 240).   

The role of a police firearms officer, therefore, has to be described as unfathomable 

as these officers are expected to confront and engage those who are armed with a 

weapon or are otherwise deemed to be extremely dangerous.  There is no other role 

like it as these officers may actually have to fatally wound someone in order to save 

lives, provide protection, stop a crime or terrorist act.  Police are an exception to the 

norm when it comes to responding to potentially deadly incidents.  Whilst everyone 

else is running away from the scene it is the police who are actually charging towards 

the unrest.  This was epitomised during the London Bridge terrorist attack (3rd June 

2017) when three males, having ploughed into a number of pedestrians whilst driving 

a van, emerged donned in suicide vests and armed with knives attacked all in sight.   
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Whilst, the public ran for their lives it was the armed police that confronted and 

neutralised the threat.  This type of incident has been played out across the world in 

recent years and according to online news sites, there appears to be no end in sight 

(Grierson, 2018).   

It will be established during this research that police officers are damned if they do 

and damned if they do not.  In other words, officers who receive specific firearms 

training equipping them to respond to individuals that are deemed to be extremely 

dangerous or in possession of a weapon, are expected to intervene, and if they 

overreact or underreact then they will face the same judicial process as the armed 

individual they are pursuing.  Indeed, there is no get out of jail free card nor an opt-

out clause as they must take decisive action.  Police officers have been brought before 

the courts for over and under reacting.  Whilst this will provide some reassurance to 

the public as the police are expected to epitomise the many rights and obligations 

enshrined in legislation, it certainly does not shed any light on why there is a 

propensity to over or under react.   

Research has shed some light on how police firearms officers react and make decisions 

during confrontations based on their experiential thinking mode and this is influenced 

by previous training and augmented by visual cues given off by the suspect (Best & 

Quigley, 2003, p. 350).  Some key issues that emanate here include, experience, 

judgement and cognition.  Firearms officers undergo considerable selection and 

training processes prior to being deemed competent.  That stated, judgements, on the 

other hand, have been described as a key component when it comes to making 

decisions (Newell & Shanks, 2014, p. 19).  Prior to selecting a specific ‘course of action’ 

(Yates, Veinott, & Patalano, 2003, p. 15) making a judgement ensures there is a 

connect between cognition (it is a gun) and response (behaviour), shoot or do not 

shoot (Nieuwenhuys, et al., 2012; p. 832).   

These types of decisions are heavily dependent on competence as making split-second 

decisions in the operational setting (field) is associated with the naturalistic and 

recognition-primed decision-making models (Klein, 2008, p. 456).  The key component 

for these models to be successful is that of expertise with the default for time-critical 
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decisions being experience.  It may sound rather plain sailing then as becoming an 

expert requires specific knowledge, skills and experience associated with the firearms 

domain (Schunk, 2012, p. 281) therefore, decision making should be a breeze.  But this 

is not necessarily the golden ticket as Kahneman and Tversky (1974, p. 1124) point out 

that people use a number of prevailing heuristics (cognitive processes), possibly better 

understood as mental shortcuts, when making judgements.   

On one hand, mental short-cuts provide a means of filtering out superfluous 

information so that decisions can be made more ‘quickly, frugally, and/or accurately’ 

as opposed to considering drilling down from a list of options (Gigerenzer & 

Gaissmaier, 2011, p. 454).  But on the other hand, using the three most common 

heuristics; (availability, representativeness and anchoring) actually leads to systematic 

biases (Kahneman and Tversky, 1974, p. 1124).   

If officers are susceptible to subconscious biases then combining bias with stress must 

trigger a powerful emotional cocktail that perhaps provides some insight into why 

researches have concluded that officers are exposed to stressors far beyond normal 

human experience (Nieuwenhuys, Oudejans, & Saveslsbergh, 2012 p. 827; Anderson, 

Litzenberger, & Plecas, 2002, p. 400).  Stress is an effect caused by stressors and these 

stressors emerge in anticipation of an event and spike even further during an incident 

and take some time to recover post-event.  Nieuwenhuys, et al., (2012, p. 831) single 

out stress as the main cause for officers shooting during confrontations even if this is 

the wrong option.  The bearing of stress cannot be understated as it has a direct 

influence on the expectation of a threat, false positives / false negatives and shooting 

faster (Nieuwenhuys, et al., 2012, p. 832).  Stress for this thesis is defined as ‘an 

individual’s physiological response to an uncontrollable and unsolicited provocation’.  

This was derived after considering the vast array of literature associated with stress 

and the fact there is no consensus on an agreed definition.     

There are severe implications associated with stress / experiential decision making as 

police officers will predominately react according to the visual cues emanating from 

the suspect, in other words, they will have to see to believe.  This action-reaction 

continuum will always see the officer on the back foot as they will only respond when 
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they perceive and recognise the incident as threatening.  If these officers actually 

intervene and take decisive action then it is an imperative that the organisation 

engage with members of the public to provide reassurance and to ensure continual 

support.  If they fail to engage then this may actually leave the police service isolated 

and if this occurs there is every potential that police trust and legitimacy may be 

severely impacted (Smith, 1994, p. 15).   

That said, literature associated with police use of firearms may be summarised into 

four main themes; (i) stress, (ii) decision making, (iii) action-reaction, (iv) perceptual 

distortions with two overarching concepts, physiology and psychology.  It is against 

this backdrop that the purpose of this thesis is to delve into the physiological and 

psychological effects associated with police use of firearms in order to provide greater 

insight into the complexities surrounding their decision making.  In other words, what 

determines if they shoot or do not shoot.    

There are many dilemmas associated with researching police use of firearms 

especially around gathering data.  Would it be feasible to accompany armed police in 

the hope of observing an armed encounter?  This is highly unlikely as in the whole of 

British policing there were only 12 discharges of weapons between April 2017 and 

March 2018.  In addition, it would be inconceivable that ethical approval would be 

given where the researcher would be in a position to witness a fatal shooting.  

Therefore, to gain a greater appreciation of what unfolds, it is intended to deliver an 

experiment, with four levels, where firearms officers will be exposed to a high level of 

stimulus designed to raise their heart rate (physiological).  The effects of this stimulus 

will be observed to determine if motor skills are impaired and perceptual distortions 

occur (psychological).  Decision making will also be explored as under stress the 

participants will be expected to distinguish the difference between a firearm and a 

mobile phone.  Indeed, this will be further compounded as some participants will be 

primed with a specific intelligence briefing that the stimulus is armed.  In essence, the 

goal of the experimental phase is to examine all the pertinent factors that influence a 

firearms officer’s decision-making process.  The driving force behind this thesis is to 

bring all relevant research into one study. 
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In summary, police firearms officers are expected to respond and neutralise threats 

from armed or dangerous individuals.  There is no other profession, apart from the 

military, who would actually put their staff in the firing line of an armed individual.  

Yet, this is what police officers do on a daily basis as they must react to what unfolds 

before them.  Maybe it is easy to forget that they are actually human after all and 

therefore are subject to the same fears and concerns of any other members of the 

public.  These fears and concerns are driven by stressors and this may have a 

detrimental effect on reaction especially if it makes officers over or under react.  That 

is why it is important to research armed policing so that insights may be offered into 

how better to train or prepare officers and to provide specific interventions, post 

confrontation, so that they are afforded adequate support.  Meeting these obligations 

not only protects the police but also ensures that the recourse to use of firearms is 

potentially abated.    

Statement of the Problem 

The role of policing has been described as being exceedingly demanding, dangerous 

and stressful (Reichard & Jackson, 2010, p. 1; Yoo & Franke, 2011, p. 279).  Police 

officers themselves have concurred with this as they ranked as one of the most 

stressful experiences that a police officer may engage in is that of confrontation 

especially if this results in fatally wounding an individual (Violanti & Aron, 1995, p. 

291).  With so many firearms officers attached to British policing and the number of 

deployments increasing then this may be a reality for someone.  Therefore, any light 

that is shed on decision making, stress, action-reaction and perceptual distortions 

must be considered as essential for any police service.  Bespoke research that provides 

an opportunity to study direct experience during experimental conditions that 

generates an array of data gathered by a mixed method approach then surely must 

be deemed as invaluable.  This data can then be utilised to better inform policy 

makers, police firearms trainers and legal defence teams.  Specifically, with 

understanding around split second decision making, stress and the effects of 

perceptual distortions.         
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Purpose of the study 

The theory underpinning this research is inspired by the array of literature 

surrounding police use of firearms and the personal experience of the researcher, a 

police firearms officer and firearms instructor.  The purpose of this study therefore, is 

to examine how police firearms officers react when confronted by a sudden stimulus 

in the form of a highly agitated and aggressive male.  This will be achieved by 

examining participants during a spontaneous and priming experimental condition to 

determine their level of reaction and to transfer the findings to determine how they 

make decisions in a highly charged environment.  This is borne out of the notion that 

police, in a similar fashion to non-police, would suddenly baulk and struggle to react.  

Post experimental condition each participant will complete a bespoke questionnaire 

that has been designed based on research findings and from the personal experience 

of the researcher.  The importance of reacting correctly cannot be understated as this 

time is critical for survival for both police and suspect, especially if the assailant is 

armed or extremely dangerous.   

In order to meet the purpose of this study a number of prevailing aims will be 

considered: 

1. Critical examination of the literature surrounding police use of firearms; 

2. Undertake experimental research using a 2 x2 design; 

3. Deliver a questionnaire to all participants to measure their level of perceptual 

distortions; 

4. Highlight the key results stemming from the experimental and questionnaire 

conditions; and  

5. Discussion of these results with the intention of implementing realistic 

recommendations for the benefit of influencing policy makers, trainers and 

legal defence teams.   

One of the most prevailing themes from literature is that police are subject to a 

varying degree of stress and this has been shown to be vital in determining how they 

respond.  It has been established that these levels of stress can be categorised into 
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three distinct stressor categories, apprehensiveness, confrontational and post 

incident.   

Research has shown that apprehensive stress occurs immediately before the 

confrontation with an armed assailant, especially if the armed officer may have to 

resort to using a firearm to resolve the situation (Andersen, Papazoglou, Koskelainen, 

Nyman, Gustafsberg, & Arnetz, (2015, p. 2).  Confrontational stress occurs when the 

officer is engaged with a suspect and therefore has to decide how to react, all based 

around a timeframe of 100ths of a second.  Finally, post-incident stress is the time it 

takes for the pre-apprehensiveness, to return to normal homeostasis.  For example, 

McCraty & Atkinson, (2012, p. 60) mention that it took on average one hour for the 

heart rate to recover.  To ensure all stressors are captured all participants will wear a 

heart rate monitor before, during and after the experimental conditions to establish 

a base line for levels of stress.   

Associated with these stressors is the fact that there is every likelihood that their 

recollections will be skewed due to perceptions being distorted, this is vital as research 

has also indicated that there is no limit on what can be distorted (Artwohl, 2008, p. 6).  

Perceptual distortions come in many forms and are related directly to how the body 

naturally responds to severe stress (Millar, 2006, p. 240).  For some, time speeds up 

whilst other’s experience time slowing down (Honig & Roland, 1998, p. 117; Millar, 

2006, p. 240).  Indeed, Andersen & Gustafsberg, (2016, p. 2) relate to potential 

problems with officer’s being unable to focus on their weapon sights and these are 

crucial for accuracy.  As stress is clearly the emergent theme associated with police 

use of firearms it will, therefore, be considered the golden thread that will run through 

this research.    

Therefore, after careful consideration of the literature, it was decided to look at a 

number of distinct variables that armed police would face in a real-life setting and to 

transfer these for testing to the experimental realm.  Please note police firearms 

officers are trained to negotiate with the suspect and issue distinct warnings that they 

are armed.  Therefore, the experiments will mirror police tactics where they will have 
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the opportunity to engage the suspect before the stimulus simulates reaching for a 

firearm and either removes a mobile phone or a firearm.   

The rationale for the experimental testing was quite simple as it would be both morally 

and ethically, not to mention near impossible, to test these variables in a real-life 

setting.  The variables considered a spontaneous reaction, in other words, a sudden 

confrontation, and a planned response where officers receive a specific intelligence 

brief (priming) about the suspect, in that he has a firearm.  This, therefore, leads to 

the following overall aim and questions that will be refined into hypotheses for 

experimental testing: 

‘to establish what impact, if any, the physiological process determines if a 

firearms officer shoots or not and to ascertain the effect, if any, this has on the 

psychological phenomena of perceptual distortion.’ 

Research Questions 

The study will seek to answer the following questions:  

1. What role does stress plays during a confrontation and does this cause 

firearms officers to lose gross and fine motor skills? 

2. Does a sudden aggressive outburst cause firearms officers to overreact and 

shoot when no action is required? 

3. Does a sudden aggressive outburst cause firearms officers to underreact and 

not shoot when action is required? 

4. Does receiving an intelligence briefing cause firearms officers to overreact and 

shoot when no action is required? 

5. Does receiving an intelligence briefing cause firearms officers to underreact 

and not shoot when action is required?   

6. Perceptual distortions, do officers suffer memory lapses and associated 

emotions when involved in firearms operations?  

Transferring these questions to the experimental hypothesis presents the researcher 

with an opportunity to develop both Independent Variables (IV) and Dependent 
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Variables (DV) that can be tested (Field & Hole, 2003, p. 37).  The experimental groups, 

conditions and hypothesises are summarised in the following tabular format.    

Experimental Groups: 

Group IV DV Control Measure 

1 Remove IV (Stress) 

Stress Stimulus: 

Aggressive Male 

1. Reaction 

2. Shoot / 

No Shoot 

Control Reaction Time 

 

Observation during Experimentation 

Q. What role does stress plays during a confrontation and does this cause firearms officers to 

lose gross and fine motor skills? 

All Stress Stimulus: 

Aggressive Male  

1. Heart 

rate  

2. Reaction  

Observation Reaction Time  

Hypothesis  Under stressful conditions firearms Officers will struggle to draw, point and 

accurately discharge their firearm as a means of protection 

Null 

Hypothesis 

Stress effects will have no bearing on how police respond to an armed 

assailant  

 

Group IV DV Control Measure 

Experiment (a): 

Q. Does a sudden aggressive outburst cause firearms officers to overreact and shoot when no 

action is required? 

2 Stress Stimulus: 

Aggressive male 

simulates reaching 

for a firearm but 

draws a mobile 

phone  

(no shoot) 

1. Heart 

rate 

2. Reaction 

 

Control 

Group 

Group (b) 

1. Stress 

(HR)* 

2. Reaction 

Time** 

3. Shot 

Accuracy***  

Hypothesis  A sudden aggressive outburst will cause firearms officers to overreact and 

shoot when no action is required  

Null 

Hypothesis 

A sudden aggressive outburst will not cause any difference in response  
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Experiment (b): 

Q. Does a sudden aggressive outburst cause firearms officers to underreact and not shoot when 

action is required?   

3 Stress Stimulus: 

Aggressive male 

simulates reaching 

for a firearm and 

draws and points a 

weapon at officer 

(shoot) 

1. Heart 

rate  

2. Reaction 

 

Control 

Group 

Group (a) 

1. Stress 

(HR) 

2. Reaction 

Time 

3. Shot 

Accuracy 

Hypothesis  A sudden aggressive outburst will induce stress causing firearms officers 

to underreact and not shoot when action is required  

Null 

Hypothesis 

A sudden aggressive outburst will not cause any difference in response  

*Stress HR Stress will be measured before (baseline) during (stress spikes) and after 

(time to return to baseline) using a chest band heart rate monitor 

**Reaction Calculated as: time taken to identify a threat and take action 

***Shot 

Accuracy 

Hits on target, anywhere on the stimulus deemed accurate.  Off-target 

deemed inaccurate  

Group IV DV Control Measure 

 

Experiment (c): 

Q. Does receiving an intelligence briefing cause firearms officers to overreact and shoot when no 

action is required? 

4 Intelligence 

Briefing: Male has a 

history of violence 

and has access to a 

firearm (no shoot) 

As (a) above 

1. Heart 

rate  

2. Reaction:  

 

Control 

Group 

Group (a & d) 

1. Stress 

(HR) 

2. Reaction 

Time 

3. Shot 

Accuracy 

Hypothesis  Receiving an intelligence briefing will cause firearms officers to overreact 

and shoot when no action is required  

Null 

Hypothesis 

Receiving a briefing will not cause any difference in response  

 

Experiment (d): 
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Q. Does receiving an intelligence briefing cause firearms officers to underreact and shoot when 

no action is required? 

5 Intelligence 

Briefing: Male has a 

history of violence 

and has access to a 

firearm (shoot) 

As (b) above 

1. Heart 

rate  

2. Reaction:  

 

Control 

Group 

Group (b & c) 

1. Stress 

(HR) 

2. Reaction 

Time 

3. Shot 

Accuracy 

Hypothesis  Receiving an intelligence briefing will cause firearms officers to underreact 

and not shoot when action is required  

Null 

Hypothesis 

Receiving a briefing will not cause any difference in response  

 

Q. Perceptual distortions, do officers suffer memory lapses and associated emotions when 

involved in firearms operations? 

Groups All Stress Perceptual 

Distortion 

Literature Questionnaire 

6 Questionnaire 

designed based on 

previous research 

and personal 

experience of 

researcher 

Memory  

Time  

Noise  

 

No limit to 

what can be 

distorted 

Likert type 

questions 

Hypothesis  Participating in a stressful scenario will result in officers experiencing 

perceptual distortions  

Null 

Hypothesis 

Participating in a stressful scenario will have no effect on cognition and will 

therefore not result in perceptual distortions 

Table 1: Experimental Overview 

Significance of the study 

It has been recognised that a fatal shooting or even a wounding by a police firearms 

officer is certainly not a desirable outcome and by no means the norm.  In order to 

provide context on how firearms officers make critical decisions it is intended to look 

at a number of variables and to determine if these have any impact on whether police 

shoot or do not shoot.  This will include shoot or no shoot scenarios, intelligence 

briefing versus non intelligence briefing and a measurement of stress levels, including 
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how stress alters perception.  Stress is being measured as it is acknowledged that 

police officers are subject to unique stressors due to their exceptional role.  It is 

important to determine if these stressors have a role to play especially as research has 

provided examples where officers have tended to over or under react.   

Identifying the decision-making pathway is an important step as this can reduce the 

risk to the public through training interventions and provide clarity to the public and 

the criminal justice system to help police legitimacy.  Despite this, there has been very 

little research into what has been proposed by this research.  Therefore, this research 

will go some way to bridge the gap in knowledge.   

Previous research into police use of firearms has tended to focus on independent 

factors such as high arousal, briefing versus non briefing or post-incident perceptual 

distortions but thus far no research, (as far as the researcher is concerned), has 

focused on the entire gambit as proposed by this research.  Therefore, this study will 

provide a unique opportunity for other researchers and indeed policymakers to gain 

a bespoke insight into the complexities associated with police use of firearms.  Thus, 

this study will provide rich data to the ongoing studies around the world looking at 

police use of firearms.  Also, the results may be used to correlate other blue light 

responders or even other occupations that are deemed to involve decision-making 

where high levels of stress can play an impactive role.    

Delimitations  

This study is delimited to 48 (6 female and 42 male) operationally fit firearms officers 

from the PSNI participating in a single experimental condition to prevent reflective 

learning.  To ensure standardisation all officers wore a chest band heart rate monitor 

as heart rate was used as a single measure of stress.  Stress was measured before the 

experimentation in an attempt to determine a baseline so that spikes during the 

scenario and returning to normal homeostasis could be compared.  However, as all 

participants demonstrated anticipatory stress, a stress baseline was established post 

experimentation where heart rates were recorded as participants completed a 

questionnaire.  Reaction was measured based on the time it took the officer to 
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determine there was a threat and for cognition to establish a suitable means of 

eliminating the threat.  Shot accuracy, if a weapon was discharged, was measured as 

actual hits on the stimulus.  All other discharges were deemed to have missed.   
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Chapter Two: Literature Review 

Introduction 

On Saturday 3 June 2017 three males drove a van into a crowd of people in London 

and on exiting the vehicle went on a rampage where they randomly attacked and 

killed seven people.  Within eight minutes armed police confronted and fatally 

wounded these males who were armed with knives and donned in what appeared to 

be suicide vests.  Whilst it is impossible to determine what was occurring in the mind 

of an armed officer at the time research has shown that reacting to an unfolding threat 

and to make a calculated decision to shoot or not to shoot is decided in fractions of a 

second.   

This diminutive timeframe involves several interrelated sequences that must be 

adhered to.  Firstly, cognition time or threat identification estimated to take 0.25 

seconds Lewinski, & Hudson, (2004, p. 9).  Secondly, if an officer must draw their 

firearm take aim and discharge their weapon, this can add up to, averages of 1.52 

seconds (Jason, 2010, p. 10) and 1.87 seconds (Lewinski, 2002, pp. 19-23).  Finally, the 

time it takes an officer to decide to stop shooting or determining that the threat is 

neutralised using the same cognitive process as threat identification (Jason, 2010, p. 

13) adds another 0.75 seconds.  When calculated the accumulated time to identify a 

threat, act and to stop acting takes approximately 2.52 or 2.87 seconds.  Decision 

making, shoot or not, during such confrontations is further compounded as acute 

stressors are introduced.  The stress facing police during situations outlined above 

would be far beyond that of the normal human experience (Nieuwenhuys, Oudejans, 

& Saveslsbergh, 2012 p. 827; Anderson, Litzenberger, & Plecas, 2002, p. 400).  Recall 

is also complicated, as operating at such elevated levels of stress has led to officers 

experiencing perceptual distortions (Honig & Roland, 1998, p. 117; Millar, 2006, p. 

240)   

Therefore, the literature reviewed in this chapter will provide a theoretical framework 

for police use of firearms specifically relating to the research aim and objectives.  

There has been much debate around performance and how this is influenced by stress 
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especially where there is a combination of cognition and motor skills, such as in a 

sports setting.  This chapter will seek to contextualise the literature to determine if 

performance is compromised when police firearms officers are placed in stressful 

situations.   

To begin with an overview of the complexities facing police where they are ‘damned 

if they do and damned if they do not’ will be explored.  Indeed, it will be established 

that there is no get out of jail free card for armed officers and as agents of the state 

they are expected to epitomise the many rights and obligations enshrined in 

legislation.  Therefore, when confronted by armed or so dangerous individuals they 

must take decisive action.   

The outcome of these interceptions will be examined where public confidence will be 

impacted unless police engage at a local level.  Unfortunately, there has been 

occasions when this has gone array, English riots in 2011 is a specific example.   

How decisions are made in the operational environment will also be considered with 

an examination of how stressors impact performance.  The chapter will then provide 

an overview of stress, with an aim to provide a working definition that can be used for 

this research.  Returning to the key concepts of physiology and psychology it is 

intended to discuss how they are fundamental to how police react to a given stimulus.  

It will also be considered how these processes affect armed police post incident.   

In summary, the purpose of this chapter is to provide an overarching contextualisation 

of the major contributions associated with police use of firearms.  Suffice to say there 

is no such thing as shooting at a static target but responding to a real-life threat is 

fraught with a tangled web of interlocking processes.    
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To shoot or not to shoot that is the question? 

According to the Authorised Professional Practice (APP) ‘Authorised Firearms Officers’ 

(AFO) may be deployed when there is a likelihood of responding officers having to 

protect themselves or others.  Please note ‘AFOs are those that have been selected, 

trained and accredited to carry firearms’ (College of Policing [COP] 2014).  The decision 

to deploy is not taken lightly but is formed on the basis that the suspect may be in 

possession of a firearm or some other lethal weapon or they are considered so 

dangerous that armed officers are required to attend (COP, 2014).  Once deployed 

armed officers will have to respond to what unfolds before them and to act according 

to their professional knowledge.   

The adage ‘you are damned if you do and damned if you do not’ or ‘act or fail to act’ 

sums up the dilemma facing armed officers.  There is no ‘get out of jail free card’ if it 

goes wrong.  Time-critical decisions, made in fractions of a second, against ‘armed or 

so dangerous’ threats may result in responding police facing the same judicial 

processes as those they have confronted.  This is typified by the court appearance of 

a retired Metropolitan Police firearms officer, Tony Long, who faced court charges of 

‘murder’ although was subsequently acquitted, ten years after the initial incident 

(Dodd, 2015).  Long was a police firearms officer who fatally wounded Azelle Rodney 

during a police operation in 2005 discharging his police firearm eight times during 2.1 

seconds (Okyere, 2015).  Cues given by Rodney’s movement and receiving an 

Intelligence briefing that he was armed with an automatic weapon, capable of 

discharging 1000 rounds a minute, convinced Long that Rodney was going to shoot at 

him (R v Long, 2014, p. 4).  During this ten-year period there were a number of 

independent and judicial investigations that eventually led to Long being charged and 

subsequently acquitted for murder, (see for example R v Long judgement for greater 

details).   

On initial reading, this may seem rather protracted but it should provide reassurance 

that the government is fulfilling its positive duty by upholding the European 

Convention on Human Rights [ECHR].  Indeed, ten years pales into insignificance when 

it is compared with the 27 years it took for the for the families of Liverpool fans to be 
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vindicated (Conn, 2016).  It is understandable therefore, that when police are involved 

in a fatal encounter then their actions will be dissected and unpacked by legal and 

forensic experts.  These experts will examine microscopic details of what occurred in 

fractions of a second before presenting a reconstruction and interpretation from all 

possible viewpoints (DuCharme, 2002, p. 2254).  To achieve balance and ensure the 

armed officer is facilitated with the best opportunity to defend their actions then the 

defence must also employ an expert who can provide interpretation particularly 

around the impact stress and perceptual distortions play on time-critical decisions 

(Engel & Smith, 2009, p. 149; DuCharme, 2002, p. 2560).  It is difficult to gauge the 

effectiveness of such investigations but to ensure continuing support and legitimacy 

it is important to pursue justice.  Whilst there has been no evidence to support the 

notion of the so-called ‘Ferguson event’, (lack of public support, named after a fatal 

shooting in Ferguson, Missouri in August 2014), it is important for police to consider 

public perceptions, especially around how they discharge their public duty (Maguire, 

Nix, & Campbell, 2017, p. 739; Pyrooz, Decker, Wolfe, & Shjarback, 2016, p. 1; Tyler, 

2011, p. 263).   

In this sense, police who act, as sworn agents, on behalf of the state should epitomise 

and uphold the rights and conventions as laid down in law.  I do not think anyone 

would disagree that police should be held to a higher degree of expectation as they 

are deemed to be the standard bearer for right and wrong.  Punch (2011, p. 17) points 

out that this expectation to maintain such high standards actually burdens those that 

use force on behalf of the state.  Interestingly, this burden and responsibility is 

somewhat diminished if the fatally wounded person has been described as a terrorist 

as opposed to a criminal, as the former commands a degree of acceptability, unlike 

the latter that has been deemed as unacceptable.  For example, it was remarked 

immediately after the shooting of Jean Charles de Menezes that there are ‘regrettable 

necessities’ (McCullough & Sentas, 2006, p. 92) and similar sentiments were echoed 

by David Cameron after police confronted and shot the perpetrators following the 

murder of Lee Rigby (Jones, Laville, & Walker, 2013).  Compare the public reaction 

following the fatal shootings of Mark Duggan (UK) and Michael Brown (USA), as both 

led to serious public disorder.  Perhaps, the degree of acceptability must pass the 
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litmus test of public support as terrorist by mere definition infer terror and therefore, 

this fear must be stopped.  Criminals on the other hand, depending on their deviance, 

should be arrested.   

Dennis and Pease, (1997, p. 66) highlight how the media have contributed to how 

police are portrayed and this is especially important for public support as this may be 

won or lost as soon as the particular media unfolds and is reported on.  Facts are so 

important at this early stage therefore; police have a significant role to perform as it 

is an imperative to communicate so that public trust can be enhanced.  This is 

especially crucial in areas that do not trust the police (Hohl, 2011, p. 10).  This 

unfolding media frenzy, continuously played out on all channels, has the potential of 

damaging police legitimacy and if this happens then maintaining public confidence is 

extremely difficult (Engel & Smith, 2009, p. 145; Punch, 2011, p. 105).  The only 

remedy police can employ to maintain public confidence is for police to engage with 

the community (Engel & Smith, 2009, p. 146).  If this engagement is to merit any 

chance of success then it must be concentrated at local community level and allow for 

a candid exchange of information.  Building trust and cooperation post-shooting is 

critical if police use of force is to be viewed as legitimate (Smith, 1994, p. 15).   

Denef, Bayerl, and Kaptein, (2013, p. 3471) reviewed the social media engagements 

from both the Metropolitan (Met) Police and Greater Manchester Police (GMP) during 

the riots in 2011, post fatal shooting of Mark Duggan.  Two distinct approaches 

emerged with the Met distancing themselves from the public as opposed to GMP who 

actively engaged thus resulting in a different relationship with the community.  Prior 

to the riots the Duggan family and 200 supporters gathered outside Tottenham police 

station where for three hours they protested.  Perhaps, if the Met had actually 

engaged with the family during this time the riots may not have ensued (Kawalerowicz 

& Biggs, 2015, p. 675; Waddington, D, 2012 p. 7).  Time and time again, research on 

riots has demonstrated that by simply communicating and meeting with the 

aggrieved, ‘flashpoints’ (Waddington, 2012, p. 7) can potentially be suppressed and 

help reduce the fear, concern and/or outrage that are often precursors to such 

incidents (Williams & Thompson, 2004a, p. 104; 2004b, p. 201).  Therefore, it cannot 
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be stressed enough that unless police engage, at an appropriate level, then public 

trust in police will be severely impacted, (Engel & Smith, 2009, p. 145).   

Whilst it is beyond the remit of this study to delve into the numerous legislative and 

accountability requirements placed on the police, suffice to say there is no out clause 

or reset button for armed officers.  Instead, they have both a legal and moral duty to 

keep people safe, including the suspect.  Punch (2011, p. 201) sums up this 

predicament as an unenviable position where officers may face the rigours of the law 

if they use excessive or unreasonable force or fail to use sufficient force.  This should 

not come as a surprise as the state has a positive obligation to protect the rights of all 

and using too much or too little force would certainly not meet this obligation.  

Perhaps, the question would be to better address what the right amount of force is 

and the only people who can answer this is the court.  What is clear is police officers 

who deploy to situations where there is a potential to use lethal force are faced with 

making pressurised and far-reaching decisions that are unequalled amongst 

professionals (Engel & Smith, 2009, p. 141).   

If overreaction can result in police officers’ reactions being scrutinised through courts 

of law then the adverse is also true where failing to act has also led to court 

proceedings. For example, as seen in R v Dytham (1979), where an officer was 

convicted for not intervening during an assault that led to a death.  This prosecution 

revolved around a police officer observing a person get violently assaulted yet made 

no attempt to call for assistance or indeed intervene (Huxley-Binns, 2103, p. 19).  What 

can be inferred is police are both legally and by extension morally obligated to respond 

to an incident and intervene.  These obligations are even more implicit where there is 

a likelihood of death or serious injury to members of the public, (Cox, Devine, Ashley 

Plant, & Schwartz, 2014, p. 356).  This was highlighted during a savage attack in 

London (3 June 2017) where three terrorists were fatally wounded by police.  If the 

police had failed to react then understandably the resulting public and political outcry 

would have been justifiable.   
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Decision to Use force 

That said, reacting is not as straightforward as one might imagine, as research has 

highlighted that the decision to use force is subjectively framed on perception, 

cognition and the psychological state (Dror, 2007, p. 217).  Perception, although not 

perfection (Dror, 2007, p. 266), is defined for this study as referring to the visual 

system (Edgar & Edgar, 2016, p. 9), in other words, is that a gun I see?  It is important 

to note that perception is related to both cognition and the psychological state (Dror, 

2007, p. 266).  Therefore, cognition will be used as a catch-all for how the brain 

processes information originating from perception, it really is a gun (Groome & 

Eysenck, 2016, p. 1), whereas, the psychological state determines how the police 

officer reacts to identifying a gun (Green, 2000, p. 196).   

Responding according to the psychological state is challenging especially when 

confronted with an armed or so dangerous individual(s) as the emotional state 

increases and when this happens there is a tendency to revert to the experiential 

thinking mode (Nieuwenhuys, Oudejans, & Saveslsbergh, 2012, p. 827).  This is where 

officers revert to past experience or knowledge such as that derived from training, to 

provide a means to make informed decisions on (Artwohl, 2008, p. 2; Dror, 2007, p. 

270).  Examples of this can be seen when police respond to a critical incident, such as 

the Manchester bombing (May, 2017) or Las Vegas shooting (October, 2017), where 

initial responders can be clearly seen hiding behind what they perceived as protective 

cover, such as vehicles.  Taking cover can be clearly traced back to police training 

especially as they are required to contain the situation and in doing so there is an 

expectation of reporting what is unfolding before them.  Research has shown that the 

specific area of the brain that deals with emotional response is called the amygdala.  

The amygdala operates on both sides of the brain.  Whereas the left side induces 

negative or positive emotions and fears, the right side is purely negative emotions or 

fears (Lanteaume, et al., 2006, p. 1307).  This is critical for responding to stimuli that 

is deemed to be threatening (LeDoux, 2003, p. 733).  Perhaps, this explains why 

officer’s immediately respond to a threat by taking cover as the fear response is so 

prevalent that the only means of survival is to rely on previous experience.  
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Advice and training from the College of Policing steers first responders in the UK to 

react according to the ‘Stay Safe’ principles that promotes the notion of remaining 

safe.  These principles not only provide an acronym for responding, see; what is 

happening; tell; communicate basic facts, act; observe and update, but provides a 

means for officers to act in such a way to ensure both they and members of the public 

remain safe (CoP, 2014).  This clearly explains why initial responders appear to be 

hiding behind vehicles, walls, etc. during shootings and to the observer appear to be 

doing nothing.   

If officers are to be effective and perform successfully when confronted by armed 

assailants then training must reflect reality (Norris, 2011, p. 34).  Going further, to be 

efficacious and to meet the objective of preparing officers for reality, then training will 

need to focus on exposing officers to stress.  This stress exposure training goes a long 

way to inoculate officers and develops their experiential thinking mode (Parsons, 

Tassinary, Ulrich, Hebl, & Grossman-Alexander, 1998, p. 134).  Other forms of training 

have also proved beneficial.  Mental imagery, refers to visualising possible scenarios 

and preparing bespoke reactions.  This technique is used by elite sportspersons (Colin, 

Nieuwenhuys, Visser, & Oudejans, 2014, p. 119). 

Experiential Thinking Mode 

The role of the experiential thinking mode cannot be understated as it provides 

grounding for restraint as most encounters do not result in fatalities (Pinizzotto et al., 

2012, p. 295; Punch, 2011, p. 2).  Best and Quigley, (2003, p. 349) after reviewing 20 

police shootings in England and Wales also concluded that police response was due to 

policing methods employed, previous training, as opposed to any visual cue 

emanating from the suspect or the police considering any risk to the public.  Dror, 

(2007, p. 267) highlights how the experiential thinking mode provides a means of 

making immediate decisions, subjectively based on previous experience.  He goes on 

to explain that this decision-making process is even less of a burden if it is a binary 

decision, shoot or do not shoot, as opposed to working through a list of tactical 

options.   
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Operating under the experiential thinking mode provides a means for the expert to 

subliminally follow the definition of a decision as a ‘commitment to a course of action’ 

(Yates, Veinott, & Patalano, 2003, p. 15).  However, prior to electing the course of 

action is preceded by an actual judgement, the process of which, generates a number 

of options (Newell & Shanks, 2014, p. 19).  Shoot or do not shoot are the two courses 

of action available to armed officers following an assessment of the situation.  Prior 

to selecting a specific course of action making a judgement ensures there is a connect 

between cognition (it is a gun) and response (behaviour), shoot or do not shoot, 

Nieuwenhuys, et al., (2012; p. 832).  In other words, before undertaking their decision 

armed officers form a judgement based on experience which is augmented by visual 

cues emanating from the suspect (Best & Quigley, 2003, p. 350).   

Judgement was a crucial factor during the fatal shooting of Azelle Rodney as Tong Long 

made the decision to shoot based on a ‘belief’ that Rodney was about to open fire 

with a weapon capable of firing 1000 rounds per minute (Long, 2016, p. 261).  Long 

clearly states the he responded to movements of Rodney and the fact that he was 

armed (previous information) with an automatic weapon (Long, 2016, p. 261; R v Long, 

2014, p. 4).  Therefore, it can be inferred that his course of action was already in play 

based on previous experience and a specific belief about the weapon as he stated he 

was acting on ‘autopilot, instinctively following drills practised on the range’ (Long, 

2016, p. 262).  Nieuwenhuys, et al., (2012; p. 832) arrived at a similar conclusion where 

during experimentation it was revealed that it was suffice to assume the suspect had 

a weapon on first sight and this activated a shooting response.  This suggests there are 

a number of heuristics associated with police firearms officers.  Indeed, they go on to 

discuss how anxiety influences perceptions, judgements and decisions thus what is 

perceived is in line with feelings and expectations Nieuwenhuys, et al., (2012; p. 832).  

Inference may be drawn that whilst the responder feels as if they are in total control 

of their judgements and decisions, they are in fact strongly influenced by their 

cognition.   
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Heuristics 

Kahneman and Tversky (1974, p. 1124) introduced the notion that people use a 

number of prevailing heuristics (cognitive processes), possibly better understood as 

mental shortcuts, when making judgements.  These mental shortcuts provide a means 

of filtering out superfluous information so that decisions can be made more ‘quickly, 

frugally, and / or accurately’ as opposed to considering drilling down from a list of 

options (Gigerenzer & Gaissmaier, 2011, p. 454).  This means decisions can be made 

and indeed are made with limited evidence (Dror, 2007, p. 268).  Removing 

superfluous information means there is less to consider and arriving at a decision is 

more rapid.  In this sense they become more effective (Gigerenzer & Gaissmaier, 2011, 

p. 474).  Their effectiveness can be traced back to the ever-adapting expert who 

continues to learn to choose the right heuristic for the right role at the right time (Dror, 

2007, p. 270; Gigerenzer & Gaissmaier, 2011, p. 474).  Whilst there is no research 

aligning police use of firearms with heuristics, the parallels of quickly deciding to shoot 

or not, has been calculated to be undertaken in fractions of a second.  Therefore, one 

has to assume that armed officer’s do actually use mental short cuts to determine 

whether they shoot or not.  Indeed, using a fatal police shooting as a case study, (Tony 

Long case) see below, conjectures will be made to highlight how police do actually use 

mental shot cuts when engaged in stressful confrontations.  This in itself provides the 

researcher with an interesting gap in knowledge that will be tackled during the 

experimental conditions.  

It is not plain sailing when using mental shortcuts.  Kahneman and Tversky (1974, p. 

1124) mentions that utilising the three most common heuristics; availability, 

representativeness and anchoring, actually leads to systematic biases.  Using the Tony 

Long case, above, such inferences may be drawn with the three most commonly used 

heuristics.  First, availability heuristic as this would refer to the information available 

at that time and overestimating this information; body movements and armed with a 

weapon.  Second, representative heuristic, a false positive that cues from body 

movement cemented the impression that the subject was about to discharge a firearm 

capable of discharging 1000 rounds per second.  Finally, anchoring heuristic refers to 

relying on the information received during the briefing as an anchor that the suspect 
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was armed with a machine pistol.  Gaze analysis for expert firearms officers revealed, 

following an intelligence briefing, (‘we have intelligence information that an armed 

encounter will happen on your location today’ p. 106), that these officers focused on 

the hand where they expected a handgun to emerge, in a similar manner to the 

anchoring proposition (Vickers & Lewinski, 2012, p. 115).  Whilst it is acknowledged 

that there are parallels that can be drawn for this study, (briefing participants so that 

they can expect a firearm and whether they shoot or do not shoot) there are also 

some limitations.  For example, the main thrust of this study concentrated on gaze 

analysis as opposed to shooting decisions with limited numbers (n = 24) of 

participants.  That said, other research findings have indicated that there was no 

significant difference in response of armed officers if they were briefed or not 

(Mitchell & Flin, 2007, p. 387).  The purpose of the Mitchell and Flin (2007) study was 

to investigate whether providing an intelligence briefing influenced shooting 

decisions.  This study attracted more participants (n = 74) and can be described as 

foundational for this study as it sought to determine if providing an intelligence 

briefing influences shooting actions by police.  That said, there are fundamental 

differences as the current study not only considers the impact of providing an 

intelligence briefing but goes much further as it also considers stress levels as a 

variable and seeks to determine if perception is distorted.  The Mitchell and Flin (2007) 

study whilst essential to knowledge it is over 20 years old and one of the major 

shortcomings relate to using a Firearms Training Simulator (FATS).  There are inherent 

difficulties with using a simulator as it lacks reality in that participants are faced with 

a video clip that does not allow interaction and the scenario flows in a certain direction 

no matter what.  In addition, there are complications associated with the FATS as 

connections can be lost and timeframes are measured in seconds as opposed to 

100ths of a second.  The fact that the system is unreliable and does not mirror reality 

ruled it out for this thesis.  However, the fact that they concluded that receiving an 

intelligence briefing did not influence shooting decisions is vital for further research 

(Mitchell & Flin, 2007, p. 387).  The rational for further research is embedded in the 

revelations discussed above on heuristics and therefore deserves in depth analysis as 

proposed by this study will address a gap in current knowledge.   
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Naturalistic Decision Making 

Nonetheless, this type of decision making is associated with Naturalistic Decision 

Making (NDM).  NDM has be defined as ‘the way people use their experience to make 

decisions in the field’ (Zsambok, 2014, p. 4).  Klein (2008, p. 456) adds how NDM allows 

the decision maker to rapidly categorise situations to make effective decisions.  Klein 

came to these conclusions after studying how firefighters made critical decisions in a 

real-world setting by following a Recognition-Primed Decision-making model (RPD).  

Prior to the discovery Klein mentions that experts failed to actually decide anything 

(Klein, 2008, p. 456).  He goes on to add how RPD ‘blends intuition and analysis’ (Klein, 

2008, p. 458).  Intuition or experience follows a set of learned patterns that allow for 

rapid decision making whereas, analysis provides for mental simulation or options to 

be formulated, considered and dismissed (Klein, 2008, p. 457).  What this means is 

that experts rely on their knowledge to identify problems and then use their 

experience to implement a solution.   

Klein (2009) provided a real-life example of how Captain (Sully) Sullenberger used RPD 

when he landed his aircraft on the Hudson (Klein, 2009, p. 92).  Sully, according to 

Klein rapidly arrived at his decision based purely on experience (intuition) and analysis 

(options) (Klein, 2009, p. 92).  Initially, he considered returning to La Guardia airport 

but this was dismissed instantaneously due to unfavourable altitude and speed of the 

aircraft, (flying too low and slow).  Sully’s next decision was to find an alternative 

airport to land but again dismissed as he felt due to the extended distances, the 

aircraft would not make it.  Having quickly dismissed the first two the only option was 

to land on the Hudson (Klein, 2009, p. 91).  RPD decision making involved in landing 

an aircraft may be paralleled with that of facing an armed subject as split second 

decisions determine life or death.   

The definition of NDM, mentioned above, relies on two major components, the use of 

experience and field (operational) settings.  Both are non-exclusive as those that are 

making decisions in the operational world (field) would require significant experience 

and a degree of competence (Lipshitz, Klein, Orasanu, & Salas, 2001, p. 336).  The 

example of Sully landing in the Hudson provides a working example of how experience 
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and competence are essential workings of RPD therefore, RPD may be exclusive to 

experts and thus exclude non-experts.  Perhaps, this is why firearms officers spend 

some many hours on the range perfecting skills and tactically rehearsing skills so that 

they are ready to make spontaneous decisions as they cannot afford to wait around 

and logically evaluate decisions.  The concept of thinking, fast and slow was proffered 

by Daniel Kahneman (2011) in his book with the same title.  Kahneman (2011) offered 

two distinct notions the first: system 1, thinking fast, encompasses spontaneous 

decisions and system 2 is aligned to making slower deliberate logical decisions (Dror, 

2007, p. 270; Newell & Shanks, 2014, p. 17).  Ariely and Norton, (2011, p. 43) suggest 

that experience in decision making may actually assist when it comes to providing a 

balance when it comes to making fast or slow decisions.  There are commonalities 

between both systems as they rely on thinking or cognition when making decisions.  

System 1 relies on experience so that intuitive judgments can be made where there is 

a distinct lack of information or during time critical situations (Dror, 2007, p. 267).  

Simon, (1992, p. 155) remarks that intuition is ‘nothing more and nothing less than 

recognition’.  This view is shared by Newell and Shanks, (2014, p.17) who concluded 

that there is no cognitive basis to intuition instead it is ‘characterized by feelings of 

familiarity and fluency’.   

Perhaps, spending some many hours on the range rehearsing different scenario types 

or practising for a specific role not only sharpens skills but may actually be the catalyst 

for building mental cues or heuristics that can then be used during operational roles 

and assist in immediate recognition of a threat.  Even though, mental shortcuts are 

prone to error (Tversky & Kahneman, 1974, p. 1124) and the fact that evidence is 

remarkably weak for any unconscious influence on decision making (Newell & Shanks, 

2014, p. 15) one can only infer that Simon (1992) and Best and Quigley (2003) 

statements sum up the notion that police during time-critical decisions actually pick 

up cues given off by the suspect.    

Taking this one step further there are a number of variants associated with RPD as 

discussed by Lipshitz, et al., (2001, p. 356).  Lipshitz et al., (2001) provide three types 

or variants associated with RPD.  In its simplest or clear-cut form an expert can size up 

the situation and make an instant decision based on experience.  If the situation is not 



 
 

38 

so clear-cut and the decision maker requires time to analyse the situation they do so 

by story-building so that they may mentally simulate the events leading up to incident.  

The final variant allows the expert to anticipate situations and implement solutions by 

mentally rehearsing and amending plans of action.  Applying RPD provides an 

explanation why experts may be able to handle the many stressors associated with 

field operations (Lipshitz et al., 2001, p. 356).  Parallels may be drawn between variant 

one with system one advocated by Kahneman (2011) with variants two and three 

being categorised with system two.  RPD is not free from criticism as there have been 

questions raised about the science behind it as it needs more empirical study, better 

methodology and clarification of what it is and what it is not (Lipshitz et al., 2001, p. 

346).  If decisions are not as straightforward as envisioned due to biases etc. what 

determines if the decision made was actually good or bad.   

Yates et al., (2003, p. 29) concluded that individuals assigned good decisions with a 

positive outcome whilst bad decisions with a negative outcome.  If this was applied to 

a police shooting can one really say the decision to fatally wound someone was a good 

outcome?  Perhaps, if police intercept and neutralise a severe threat to life such as 

events of June 2017 when armed terrorists were roaming the streets of London 

attacking innocent bystanders then one could say this was a good outcome.  Certainly, 

stopping an armed or so dangerous terrorist or criminal or removing firearms from 

the street is a good outcome, but fatally wounding someone, perhaps the comment 

above regrettable necessity provide a suitable response.  Taking this one step further 

it would difficult to imagine the reaction of the court, not to mention the public, if 

someone stated their decision to discharge a weapon was based on ‘gut’ instinct 

(intuition).  An example of similar outcry followed allegations of police planting song 

titles in their statements following a fatal shooting (Adley, 2010).  This would also be 

true for emotional decisions based on the psychological state or decisions based on 

previous training.  The court would expect decisions to be made based on the 

information available at that moment in time.  Indeed, this is exactly how these 

decisions are made as officers clearly react to cues emanating from the subject (Best 

& Quigley, p. 350).  So far decision making has been considered under the 
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psychological state but what about the physiological state as this also has a vital role 

when it comes to determining a course of action.    

Physiological State 

Research has highlighted that when operating under the physiological state there is a 

shift in focus from the goal-directed system (task-relevant) to the more demanding 

stimulus-driven system (threat perception) (Nieuwenhuys, et al., 2012; p. 827, 

Nieuwenhuys & Oudejans, 2011, p. 231).  This occurs when the threat governs the 

thinking process therefore, prioritising relevant tasks and dismissing irrelevant tasks 

(Nieuwenhuys & Oudejans, 2012, p. 754).  It is not difficult to draw some inference 

between mental short cuts (heuristics) and task-oriented decision making as both 

point towards fast decisions.  This is borne out by research into the role of optimal 

gaze where it was established that expert firearms officers focused on sources of a 

threat, such as concentrating on hand movement as they expected a firearm (Vickers 

& Lewinski, 2012, p. 115).  Whereas, novice officers employed more of a scanning 

motion where they checked out areas of the room as opposed to looking for a specific 

threat (Vickers & Lewinski, 2012, p. 115).   

Perhaps, in a similar fashion to that of the experiential mode competence has 

determined that mental shortcuts (heuristics) have been developed to ensure survival.  

Consolidating the various decision-making methods, it is possible to envision an 

outcome biased heuristic at play where threat neutralisation becomes so dominant 

that other systems are stifled.  If this was the case then focusing on the threat would 

be an instinctive survival process and the nullifying would explain how superfluous 

information is ignored.  Blanchette & Richards, (2010, p. 309) concluded that focusing 

on the threat leads to focusing on negative events, such as dying, and this increases 

stress that in turn results in risk-averse decisions.  Indeed, they allude to the fact that 

anxiety plays a significant part in determining how information is processed.   

This explains why other researchers have concluded this drive to focus solely on the 

threat means that the visual stimulus remains dominant therefore, there is more 

likelihood of making faster decisions and with faster decisions, there is an inclination 
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for false positive errors and false negative errors (Fleming, Bandy, & Kimble, 2010; 

Nieuwenhuys & Oudejans, 2011, p. 230).  False positive errors in this sense would be 

perceiving a weapon even when one is not present or drawing a negative inference 

from body movement that a person is about to shoot.  On the other hand, false 

negative errors would be the opposite where the person does have a weapon but it is 

completely missed (Dror, 2007, p. 267).  Again, there is nothing straightforward as 

heuristic biases fall within this false arena especially the three most common mental 

shortcuts presented by (Tversky & Kahneman, 1974, p. 1124).  Incidentally, 

preoccupation with the threat not only increases stress but has also been responsible 

for inducing a sense of helplessness and when this emotion takes hold then stress 

levels increase even more (Fleming, Bandy, & Kimble, 2010; Millar, 2006, p. 240).  

Collins, (2009, p. 12) alludes that such levels of tension and fear result in such a ‘hot 

rush’ when pursuing a subject that stopping shooting becomes problematic.  This view 

is also shared by Jason, (2010, p. 13) who also reported officers struggle to stop 

shooting especially after the threat has ceased.  Similarly, Nieuwenhuys, et al., (2012, 

p. 831) reported that officers were more inclined to shoot when under anxiety even 

though this was the wrong option.  That said, when it comes to police use of firearms 

there are a number of phases that must be considered prior to discharging a firearm.  

To ease understanding I have created, what I have termed as, an action-reaction 

continuum that highlights the relevant stages required to respond to a threat.     

Action-reaction continuum 

Initially, the firearms officer has to identify or perceive a threat and this threat must 

be sufficient enough for the officer to assume that their only recourse is to discharge 

their firearm.  There is no other non-military job that would put their employees in 

such a predicament where they may have to fatally wound someone in order to 

neutralise a threat (Artwohl & Christensen, 1997, p. 36).  This may be summed up as 

(i) threat identification, (ii) perceived level of that threat and (iii) decision-making 

process on how to react.  Perhaps, a better analogy would be ‘seeing is believing’ 

based on the notion that the officer must respond to visual cues from the suspect and 

the timeframe to decide is measured in 100ths of a second.  Although, there are three 

distinct areas these must be considered independently and subsequently collectively 
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when calculating how long it takes for a firearms officer to react to a threat, breaking 

these steps down to provide clarity reveal the following: 

1. First, the officer must identify if a real threat exists, (sensory input: is that 

person holding a gun);   

2. Second, this sensory input must be processed by the brain (cognition: it is 

definitely a gun).  Knowledge and experience are critical components when 

interpreting the sensory signals (Ernst & Bulthoff, 2004, p. 162);   

3. Third, based on all perceived information implement a realistic solution, (fight 

or flight); 

4. Fourth, the officer responds (remove firearm from holster and discharge the 

weapon); 

5. Fifth, the officer decides to stop acting; and  

6. Finally, review their response with the option of spinning the model for 

continual action, see action-reaction continuum below.   

 

Figure 1 Action-Reaction Continuum 

In this sense the police will always be on the backfoot as they will be reacting as 

opposed to the stimulus who will be initiating the reaction by their action, this can be 

summarised as the action-reaction continuum, see Figure 1 above.  Green, (2000, p. 

200) refers to these action-reaction components as ‘mental processing time’ (time it 

takes to decide to act following cues from the stimulus), ‘movement time’ (time it 

takes for gross and fine motor skill to perform desired movement), and ‘device 
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response time’ (time it takes to discharge a round).  Lewinski, & Hudson, (2004, p. 9) 

refers to the mental processing as thinking time, perhaps more adequately described 

as the time it takes to identify the threat and for that stimuli to provoke the officer to 

react, estimated to take 0.25 seconds.  Gaze analysis for expert firearms officers 

revealed that these officers focused on the area where they expected a handgun to 

emerge, in other words the processing of information obtained by the senses from 

cues emanating from the suspect (Vickers & Lewinski, 2012, p. 115).  Mitchell and Flin 

(2007, p. 387) arrived at similar conclusions.  It is understandable then why police 

reaction is much slower than stimulus action as perceiving, decision making and 

reacting is wholly dependent on experience and subject cues, without these there will 

be no reaction.   

Identifying a threat as one could imagine is only part of the story as this is only 

concerned with the time it takes to decide to react.  However, when combined with 

the time it takes for the officer to draw and fire their weapon, 1.52 seconds (Jason, 

2010, p. 10) or 1.87 seconds (Lewinski, 2002, pp. 19-23), this timeframe is extended 

to approximately 2.02 or 2.37 seconds.  It is understandable why it appears that an 

officer is freezing as taking 2.37 seconds to discharge their weapon when their 

opponent takes on average 0.35 seconds to shoot would mean potentially seven 

shoots have been fired by the time the officer returns fire.  Cognition time not only 

includes mentally preparing to react but also includes another 0.75 seconds to decide 

to stop (Jason, 2010, p. 10; Lewinski, 2002, p. 19-23).  Collins, (2009, p. 12) adds 

another complication where he alludes to a phenomenon of ‘hot rush’ where officers 

are unable to stop shooting.  This rush stems from a significant surge in emotions 

especially as officers advance on a suspect where fear and anxiousness rise 

exponentially.   

Therefore, deciding to stop has to pass the same sensory and cognitive processes 

there are deemed vital for initial reaction, another 0.75 seconds (Jason, 2010, p. 10; 

Lewinski, 2002, p. 19-23).  Overall, one can deduce that the accumulated time to 

identify a threat, to draw their firearm and shoot and then to stop takes approximately 

2.52 or 2.87 seconds.  Perhaps, this is why it appears that police actually shoot 

someone in the back as a suspect can discharge a round in 0.35 seconds and then turn 
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through 180 degrees and runaway during cognition and reaction times, (Lewinski, 

2000, p. 27).  That said, court papers revealed that during the fatal shooting of Azelle 

Rodney (2005) the total time for an officer to fire eight rounds was 2.1 seconds, the 

first round being discharged in 0.06 seconds ( (R v Long, 2014, p. 5).  The difference in 

the above circumstance was that Long was pointing a rifle at the suspect, with the 

safety off, as they drew alongside Rodney’s vehicle as opposed to reacting and 

drawing their firearm from a holster (Long, 2016, p. 261), as this was a planned 

interception.   

As can be seen there is very little time to think and react during suspect invoked 

shootings but on balance this may even be deemed as a positive interval or an 

evaluation gap (Millar, 2006, p. 240).  This evaluation gap may explain why officers 

show a degree of restraint, 93%, even though they would have been justified in 

discharging their weapon (Pinizzotto et al., 2012, p. 295).  Perhaps, this is why some 

researchers have concluded that most encounters between police and suspects do 

not result in fatalities (Pinizzotto et al., 2012, p. 295; Punch, 2011, p. 2).   

After careful consideration, of all the above statistical results, overall reaction time for 

this thesis will be defined as: 

‘The time it takes for the participant to recognise a threat combined with the 

time it takes to draw, point or discharge their firearm.’  

That said, what has been established so far is that officers when operating under 

stressful conditions revert to their experiential thinking mode that in turn steers how 

they deal with the threat (Nieuwenhuys, et al., 2012; p. 754; Nieuwenhuys & 

Oudejans, 2011, p. 231).  When focusing solely on the threat, the visual stimulus 

remains dominant where there is a likelihood of making faster decisions and with 

faster decisions, there is an inclination for more ‘false positive errors’ (Nieuwenhuys, 

et al., 2012, p. 831; Fleming, Bandy, & Kimble, 2010).  Similarly, Nieuwenhuys, et al., 

(2012, p. 831) reported that officers were more inclined to shoot when under anxiety 

even though this was the wrong option, even when they did shoot their accuracy 

decreased significantly.  The common denominator would appear to be the influence 
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of stress and how this then increases the expectation of threat, false positives and 

shooting faster (Nieuwenhuys, et al., 2012, p. 832).   

Stressors 

This viewpoint is in line with research as the role of a first responder will see them 

exposed to acute stressors far beyond what will be experienced by the normal human 

experience (Nieuwenhuys, et al., 2012, p. 827; Anderson, et al., 2002, p. 400).  For 

example, imagine responding to a fatal road traffic collision, a serious assault, a 

sudden death or a suicide these are daily occurrences for first responders whereas 

these are possibly once in a lifetime for ordinary citizens, now add to this dealing with 

the events of a terrorist attack.  This is why the role of policing has been described as 

being exceedingly demanding, dangerous and stressful (Reichard & Jackson, 2010, p. 

1; Yoo & Franke, 2011, p. 279).  The three most stressful roles performed by police 

officers are those that involve altercations, traumatic events and pursuits (Korre, 

Farioli, Varvarigou, Sato, & Kales, 2014, p. 116).   

This is borne out by research where 100 officers who were asked to rank work-related 

stressors; the top ten are summarised as: altercations, killing someone during duty, 

physical attacks and use of force, traumatic events, fellow officer being killed, child 

abuse cases, pursuits, high-speed chases or police accidents (Violanti & Aron, 1995, p. 

291).  This level of stress rises significantly immediately before and during events that 

are deemed critical (Anderson, et al., 2002, p. 413).  Critical incidents in this sense 

would certainly include confrontation with an armed assailant, especially if the armed 

officer may have to resort to using a firearm to resolve the situation (Andersen, et al., 

2015, p. 2).  Perhaps, it is not surprising that police officers are more likely to be 

reported to the Occupational Disease Intelligence Network system for Surveillance of 

Occupational Stress and Mental Illness by physicians and psychiatrists (Korre, Farioli, 

Varvarigou, Sato, & Kales, 2014, p. 110).  Many researchers have gone to great lengths 

to highlight how officers have displayed a range of emotional, physical and mental 

reactions to what was unfolding before them (Colin, et al., 2014, p. 115; Broome, 

2011, p. 150; Honig & Roland, 1998, p. 119).   
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It has long been accepted that policing is a stressful occupation (Hickman, Fricas, 

Strom, & Pope, 2011, p. 230). The challenges of police work are sources of stress 

through organisational pressures, operational stressors, public expectations and 

personal stressors (Andersen, Papazoglou, Nyman, Koskelainen, & Gustafsberg, 2015, 

p2).  These stressors can vary in terms of frequency and intensity depending on the 

type of events police officers are dealing with (Andersen, et al., 2015, p. 3).  Shane, 

(2010, p. 815) contends that internal occupational stress may be even more 

detrimental as opposed to external stress.  This then has the potential to impact on 

how an officer performs in public as their performance may be severely impacted thus 

reducing the level of service provided (Shane, 2010, p. 815).  Perhaps, this explains 

why officers are more reluctant to discharge their firearm, even though they were 

more than justified, as they are more concerned about the repercussions from 

authorities.  If this is the case then there is severe implications for policymakers and 

training departments to provide a means of managing internal stress before it 

becomes problematic externally.   

Stress 

These ranges of emotional, physical and mental reactions may be summarised into 

one commonly accepted term, stress.  Whilst it is accepted that there are different 

terminologies used throughout research to describe responses to a stimulus, such as 

arousal, anxiety or fear it has to be recognised that these are as a consequence of 

stress, in other words stress causes these effects (Fink, 2016a, p. 4).  Craske, et al., 

(2009, p. 1067) mention that anxiety represents a mood state associated with future 

events, fear on the other hand represents an alarm or resistance response for 

immediate dangers.  Therefore, to prevent any confusion stress will be used as an 

umbrella term throughout this thesis as a catch-all for all aspects of perceived threats 

that may be biological or psychological (Choi & Gutierrez-Osuna, 2009, p. 219).  That 

said, the consequences of stress will be broken down into cause and effect during the 

results and discussion chapter.  It is not uncommon to hear someone state they are 

suffering from stress as they have too much on, under pressure, overwhelmed or just 

wanting to walk away. What is evident is that this is an individual response (Fink, 

2016a, p. 3).  Defining stress is complicated as there is confusion about what it is, as 
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its meaning is subjective (Selye, 1976a, p. 14).  The origin of the term stress can be 

found in engineering where it refers to the amount of force being exerted on an object 

the resulting deformation where the object is changed from its original state is known 

as strain (Fink, 2016b, p. 13; Lazarus, 1993, p. 2).  It is not surprising therefore, that an 

analogy may be drawn between engineering stress and strain with that of human 

stress.   

Selye’s (the father of stress research) defined stress as the ‘nonspecific response of 

the body to any demand made upon it’ (Selye H. , 1976, p. 15).  In response to criticism 

that he had named both cause and effect as stress he redefined the cause as a stressor 

and effect as stress (Szabo, Tache, & Somogyi, 2012, p. 475).  These demands or 

stressors are anything that is capable of disturbing the physiological and psychological 

homeostasis (Cavalcanti & Azevedo, 2013, p. 127).  As there is no consensus of a 

definition there are a number of common themes amongst many commentators that 

will be discussed with the intention of formulating a working definition that can be 

applied to armed policing.  

Firstly, stress occurs when ‘demands’ are placed on an ‘individual’, secondly an 

appraisal of the ‘environment’, in other words an appraisal of their interaction and 

expectation of it and finally a ‘self-assessment’ of whether they can or cannot cope 

(Aytaca, 2015, p. 6426; Fink, 2016a, p. 5; Lazarus, 1993, p. 8; Ozkan & Ozdevecioglu, 

2013, p. 2795; Selye, 1976a p. 14).  Fink, (2016a, p. 5) sums these commonalities 

where stress occurs when an ‘individual’ is aroused and made anxious by an 

‘uncontrollable’ aversive ‘challenge’.  In essence, stress is driven by a causation, 

uncontrollable challenge, and effect, arousal, fear and anxiousness.  Fear and 

anxiousness are linked to emotional responses during threatening situations (Eysenck, 

Derakshan, Santos, & Calvo, 2007, p. 346).  These emotional responses refer to here 

and now (fear) or anticipatory responses (anxiety) what may happen in the future 

(Craske, et al., 2009, p. 1067).  In other words, standing your ground and fighting or 

taking flight (Grossman & Siddle, 2000, p. 3) although this can be expanded to include 

fright or freezing where no action is taken at all (Broome, 2011, p. 152).  Unless the 

officer acts on these increasing levels of stress, fight or flight, then this can be truly 

damaging to the body (Anderson, Litzenberger, & Plecas, 2002, p. 400).  Interestingly, 
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the aviation world uses the terminologies of ‘surprise’ and ‘startle’ as opposed to fight 

or flight.  Surprise refers to the emotional and cognitive response that occurs when 

confronted by a sudden event that is difficult to comprehend whereas startle (Rivera, 

Talone, Boesser, Jentsch, & Yeh, 2014, p. 1047) is the physiological reaction that 

results when confronted by a sudden stimulus that is interpreted as acute or 

threatening, such as a spontaneous confrontation (Martin, Murray, Bates, & Lee, 

2015, p. 98).  Interpretation is reliant on the sensory system and individualistic in 

orientation.  

Therefore, for this research stress will be defined as an individual’s physiological 

response to an uncontrollable and unsolicited provocation.  This will meet what other 

researchers have described how participants have displayed a range of emotional, 

physical and mental reactions to what was unfolding before them (Broome, 2011, p. 

137; Colin, et al., 2014, p. 115; Honig & Roland, 1998, p. 119).   

 

Figure 2 Police Stress 

Physiological Response  

It has been established that due to their unique role police will be exposed to events 

that would be deemed to be stressful.  When confronted by these extreme stressors 

the body instinctively responds by initiating the hypothalamus which in turn is fed by 

the amygdala, (Martin, Murray, Bates, & Lee, 2015, p. 99).  The amygdala operates on 

an emotional or fear basis where it interprets signals from the stimulus exceptionally 

fast, 74 milliseconds, post-stimulus (Méndez-Bértolo, et al., 2016, p. 1041).  Bishop, 

(2007, p. 832) discusses how under stressful conditions the amygdala increases its 

functionally in contrast to the prefrontal cortex which actually decreases.  In this sense 

the amygdala becomes a gatekeeper for processing information so that attention and 

perception can be focused on the stimuli (Fink. 2016b, p. 8).  In other words, the 

stimuli can be assessed for perceived dangers, threats and to provide a mechanism 

for responding or defence (LeDoux, 2003, p. 733). 
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This is really important as the amygdala rapidly assesses if a threat is real and if it 

perceives a risk then communicates with the hypothalamus to generate a response 

(Craske, et al., 2009, p. 1078).  The hypothalamus in turn stimulates the Autonomic 

Nervous System (ANS) into providing a response to what is unfolding (Kim, Cheon, Bai, 

Lee, & Koo, 2018, p. 237; Hickman et al., 2011, p. 232).  The ANS is situated on the 

brain stem and in simplistic terms is better understood as the body’s control system 

responsible for the major organs of the body such as the heartbeat and breathing 

(Kim, Cheon, Bai, Lee, & Koo, 2018, p. 237).  The subconscious natural process of the 

ANS is to secrete stress hormones that lead to physical arousal and alertness (Broome, 

2011, p. 152).  The ANS then must determine what to do with this burst of energy, 

stand and fight or take flight (Grossman, & Siddle, 2000, p. 3).  The ANS in response to 

this stimulus either employs one of two polar opposite systems, the Sympathetic 

Nervous System (SNS) or the Parasympathetic Nervous System (PNS).  The latter (PNS) 

seeks to return the body to its pre-threat sate or normal homeostasis whereas, the 

former (SNS) acts as the ‘action centre’ for responding to the uncontrollable and 

unsolicited provocation (fight or flight) (Hickman, Fricas, Strom, & Pope, 2011, p. 230).   

Utilising the sympathetic nervous system (SNS), hormones such as cortisol are 

released into the body, adrenaline is then unleashed leading to increased levels of 

energy (Anderson, et al., 2002, p. 400).  The resulting sympathetic response tends to 

alter perception, prior to and during police shootings (Klinger & Brunson, 2009, p. 

135).  This level of stimulation has led to perceptual distortions (Honig & Roland, 1998, 

p. 117).  These perceptual distortions come in many forms and are related directly to 

how the body naturally responds to severe stress (Millar, 2006, p. 240).  For some, 

time speeds up whilst other’s experience time slowing down (Honig & Roland, 1998, 

p. 117; Millar, 2006, p. 240).  Indeed, Andersen & Gustafsberg, (2016, p. 2) relate to 

potential problems with officer’s being unable to focus on the weapon sighting system 

as the visual sensory receptor is unable to focus at short distances.  The obvious 

implication is accuracy as weapons require the use of two sights, front and rear 

therefore, without proper focus then the target may be missed.  Whilst it is 

acknowledged that it is difficult to measure stress in a real-life encounter an analogy 

may be drawn with training and experimental settings as those involved in research 
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have experienced similar levels of arousal (Broome, 2011, p. 150).  Most officers 

involved in fatal confrontations have experienced some form of perceptual distortion 

(Artwohl, 2008, p. 6; Grossman & Siddle, 2004, p. 2; Millar, 2006, p. 240).   

Klinger & Brunson (2009, p. 130) after reviewing a number of police-related shootings 

reported that in the majority of incidents, 94%, officers stated that there was some 

sort of altered perception, both during and prior to the shooting.  Sensory distortions 

are also typical of this phenomenon where tunnelling occurs within both the auditory 

and visual senses (Artwohl, 2008, p. 5).  Meyerhoff, J. L., Norris, W., Saviolakis, G. A., 

Wollert, T., Burge, B., Atkins, V., & Spielberger, C. (2004, p. 251) found that officers 

failed to answer the police radio.  Millar, (2006, p. 241) remarks that disturbances in 

memory are common for example, some were unable to comment on how many 

armed assailants there were or even recall how many rounds they had fired,  In the 

aftermath of the shooting of Jean Charles de Menezes two issues stand out with 

regard to perceptual distortions, the officers stated that they had shouted ‘armed 

police’ although witnesses stated they did not hear a warning, also one of the officers 

who discharged their weapon could not recall how many rounds they had fired 

(Punch, 2011, p. 97).  Tony Long also presents insights as he mentions that noise was 

diminished as he could not hear the discharge of his weapon (Long, 2016, p. 262).  

Another interesting facet of distortions is when the officer feels dissociated from the 

event where they just operate on automatic or display a sense of helplessness (Millar, 

2006, p. 240) that may result in the officer freezing (Broome, 2011, p. 152).  Again, 

Tony Long testifies that he felt as if he was acting on autopilot (Long, 2016, p. 262).  

Freezing according to Artwohl, (2008, p. 5) really represents the normal ‘action-

reaction gap’ where the officer is suspended between deciding to act, or postponing 

action until they are fully sure that the suspect is actually presenting threatening 

behaviour.  Although only lasting a fraction of second, but due to time slowing down 

it may feel like a lifetime to be caught in this suspended reality.  It has been suggested 

that reaction time should not be included in the overall event time as it only refers to 

the time it takes to identify the threat (DuCharme, 2002, p. 2547).  Artwohl, (2008, p. 

6) suggests that during a highly stressful event there is no limit to what may be 

distorted when involved in a shooting experience. 
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Reacting to Stress 

According to Hans Selye there are three stages associated with stress, ‘alarm’, 

‘resistance’ and ‘recovery or exhaustion’. He called this the ‘General Adaptation 

Syndrome’ (GAS) (Selye H. , 1976b, p. 53).  Following the principles of the GAS system 

it is easy to see the parallels with the alarm process as Anderson, et al., (2002, p. 415) 

report stress levels are at their highest immediately before or during events that are 

deemed critical.  When confronted by a perceived threat or stressor the body 

automatically engages the physiological processes so that it can react to the encounter 

(Violanti, Burchfield, Millar & Andrew, 2006, p. 148).  This reaction is out of the control 

of the human being as it is triggered directly by the brain, resulting in heightened 

arousal, rapid heart and respiratory rates (Galatzer-Levy, et al., 2013).  Operating 

under these conditions’ individuals see the world differently as the lens through which 

they operate changes dramatically (DuCharme, 2002, p. 2545).  During conflict the 

human body automatically secretes stress, hormones that lead to physical arousal and 

alertness, (Broome, 2011, p. 152).   

In summary, this is dependent on a number of intimately linked functions.  In the first 

instance, being exposed to a stimulus results in the sensory system sending signals 

directly to the brain where an initial appraisal takes place based on previous 

experience.  Second, the brain determines if there is a threat and if so, activates the 

ANS (Control System).  One of two things the happen, (i) ANS using the 

parasympathetic nervous system (PNS) returns the body to normal homeostasis, or 

(ii) sympathetic nervous system (SNS) is utilised to prepare the body to fight or flight.  

Other researchers have reached similar conclusions as they have described how 

participants have displayed a range of emotional, physical and mental reactions to 

what was unfolding before them (Colin, et al., 2014, p. 115; Broome, 2011, p. 152; 

Honig & Roland, 1998, p. 119).  Both the PNS and the SNS will be evaluated during this 

study as PNS is responsible for decreasing heart rate and SNS for increasing heart rate 

(Choi & Gutierrez-Osuna, 2009, p. 219).   

There have been several studies that have used heart rate monitors as a proxy for 

measuring physiological reactions, stress, associated with the ANS.  McCraty and 
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Atkinson, (2012, p. 44) found that using heart rate as a proxy revealed there were 

specific stressors associated with policing such as suspect pursuits, altercations and 

exposure to traumatic events.  Anderson et al. (2002, p. 415) reported that several 

policing tasks were more stressful than others backed up by an increase in heart rate.  

This study also demonstrated that officers also suffered from perceived or anticipated 

stress at the outset of their shift and heart rates only return to resting, post shift.  

McCraty & Atkinson, (2012, p. 60) mention that it took on average one hour for the 

heart rate to recover.  Hickman, et al., (2011, p. 227) also used heart rates to monitor 

stress across geographic and time thus identifying ‘hot spots’.  However, this study 

was limited to one single officer but nevertheless still provided some useful insight 

into how certain incidents induced officer stress.  McCarty, “Solomon” Zhao, & 

Garland, (2007, p. 684) found that there was no significant difference between male 

and female stress.  Meyerhoff, et al., (2004, p. 251) concluded that there were 

significant spikes in heart rate during their experimentation scenario and this resulted 

in officers firing wildly without acquiring a target thus affecting accuracy.  Therefore, 

heart rate is being used as a proxy measure of stress as it is well documented that the 

body’s natural reaction during conflict is to secrete stress hormones that lead to 

physical arousal and alertness (Broome, 2011, p. 150).   
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Summary 

The purpose of this chapter was to provide an overarching contextualisation of the 

major contributions associated with police use of firearms.  What has been 

established is their plight as they are damned if they do and damned if they do not.  In 

essence, those officers trained to respond to individuals that are deemed to be 

extremely dangerous or in possession of weapon are not issued with a get out of jail 

free card or an opt-out clause as they must take decisive action.  This in itself should 

provide some reassurance to the public as the police are expected to epitomise the 

many rights and obligations enshrined in legislation. 

Once decisive action is taken there are organisational obligations to engage with 

members of the public to provide reassurance and to ensure continual support.  

Failing to engage with the public may leave the police service isolated and if this occurs 

there is every potential for this isolation to have a detrimental impact on police trust 

and legitimacy.   

Decisions are made based on the experiential thinking mode that relies on expert 

training and augmented by visual cues given off by the subject.  This experiential 

thinking mode is driven by previous training and is heavily reliant on the responder 

being deemed competent to fulfil the role.  Making split-second decisions in the 

operational setting (field) is associated with the naturalistic and recognition-primed 

decision-making models.  The key to these models being efficient is that of expertise 

as they rely heavily on experience when making time-critical decisions.  That said, 

there is nothing straightforward when it comes to making such decisions as individual 

are influenced by heuristic biases where cognition determines their reactions.  This is 

typified by a real-life example where an officer discharged eight rounds in 2.1 seconds.  

The three most common heuristics availability, representativeness and anchoring are 

evident in the actual decision-making process that led this officer to discharging these 

rounds.  Whilst it was proffered that anchoring was established during a police 

intelligence briefing research has research has indicated that there was no noteworthy 

difference in the response of armed officers if they were briefed or not (Mitchell & 

Flin, 2007, p. 387; Vickers & Lewinski, 2012, p. 110).   
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There are implications associated with this type of decision making as police officers 

have to react according to the visual cues emanating from the suspect, in other words 

seeing is believing.  This has been summarised as (i) threat identification, (ii) perceived 

level of that threat and (iii) decision-making process on how to react.  This action-

reaction continuum will always see the officer on the backfoot as they will only 

respond to what they perceive and their chosen method of dealing with the threat.  

Responding to these visual cues is calculated in 100ths of a second, with an overall 

timeframe of 3.37seconds to respond to a life-threatening demand.  The suspect if 

armed with a weapon that is drawn and pointed only has to pull the trigger and this 

only takes 0.35 of a second, using the timeframe of 2.62 seconds therefore the suspect 

has the potential of actually discharging approximately ten rounds compared to one 

from the police officer.  Indeed, taking this one step further there is potential for the 

suspect to discharge a round and turn through 180 degrees in 0.35 seconds.  It is 

understandable therefore why it appears that police have shot someone in the back 

as cognition time in conjunction drawing and firing time takes 2.62 seconds.   

Cognitive bias aside police officers are vulnerable to extreme stress, this is 

understandable as they are exposed to stressors that normal people would never 

experience.  Stress is an effect that can begin to rise in anticipation of an event, spike 

further during an incident and take some time to recover post-event.  Indeed, it has 

been reported that officers are more inclined to shoot during times of stress even if 

this is the wrong option.  The decision to shoot is taken as soon as the police officer 

confronts the suspect.   

Stress for this thesis is defined as an individual’s physiological response to an 

uncontrollable and unsolicited provocation individual.  This is derived from a review 

of stress-related literature and the fact there is no consensus on an agreed definition.  

Individual exposure to stress has resulted in officers experiencing perceptual 

distortions such as, time speeding up or slowing down, auditory in other words sound 

being diminished or being unable to recall events.   

Having established the fact that firearms officers are damned if they do or damned if 

they do not, there are four main themes that have emerged: decision-making, stress, 
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reaction time and perceptual distortions.  Each theme has been considered as 

standalone subjects by other researchers but for this research they will be considered 

as inextricably linked and integral processes for police use of firearms.  Collectively the 

literature discussed above denotes some understanding around the complexities 

surrounding police use of firearms and will therefore, form the basis for in depth 

research methodology.   
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Chapter Three: Methodology Chapter 

Introduction  

The purpose of this chapter is to cement the chosen research method in a theoretical 

framework.  To achieve the purpose this chapter will begin with an overview of the 

philosophical propositions that are essential when undertaking social research.  It has 

been well established that the foundations of social research are constructed upon 

both ontological and epistemological perspectives (Cohen, Manion, & Morrison, 2011, 

p. 3).  Ontology deals with the nature of reality whereas, epistemology considers the 

nature of knowledge (Sarantakos, 2013, p. 29).  These philosophical foundations 

provide the basis for the chosen research methodological position that is often 

erroneously used to describe the methods used (Gerring, 2012, p. 6; 2008; Gilbert, 

2008, p. 510).  This is understandable given the fact that methodology is concerned 

with research design and methods (Sarantakos, 2013, p. 29).  Taking this one step 

further it is easy to envisage a hierarchical approach to undertaking social research 

that starts with ontology then epistemology followed by methodology that steers 

design and methods (Sarantakos, 2013, p. 28).   

This hierarchical approach will be systematically reviewed and used as a sifting process 

to determine the direction and control of this thesis chosen research position.  The 

process of sifting will therefore start with the philosophical foundation and follow the 

natural lane of least resistance to methodology and finally to the actual method used, 

experimental design. 

Along the way there will be a number of twist and turns where the benefits and 

criticisms of the main methods of social research, qualitative, quantitative and mixed 

methods, will be considered.  Having considered the main approaches to social 

research there will be a return to an examination of their underlying epistemological 

positions where it will be advocated that to meet the aims of the research then a 

‘mixed approach’ will need to be adopted.  This mixed approach is a continuous 

research approach to social research that clarifies that mixing will occur throughout.  
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Using this mixed approach will then be explored further by a deeper analysis of the 

research aim, questions, hypotheses, variables and actual experimental method used.   

The chapter will then progress from the chosen method to an in-depth discussion on 

the ethical considerations using the ‘litmus test’ of ‘harm and deception’ to describe 

how risks were mitigated against (Bryman, 2012, p. 135).   

The chapter will finish with a personal reflection of the researcher so that others may 

benefit from lessons learnt along the way.   

 

  



 
 

57 

Philosophical Foundations  

It has been argued that the tenets of philosophy stem from ontological and 

epistemological propositions (The Philosophy Book, [PB], 2011, p. 13).  Morgan, (1983, 

p. 46) elaborates by alluding to how the direction of any research is directly related to 

the ontological assumptions held by the researcher.  Ontology a metaphysical position 

is used to infer conception of reality (Neuman, 2011, p. 92; PB, 2011, p. 13; Rosen, 

2003, p. 6; Sarantakos, 2013, p. 29).  In other words, it is concerned with the nature 

of being or existence (Harrison-Barbet, 1990, p. 381; Lowe & Lowe, 2006, p. 5; PB, 

2011, p. 13) and establishes how reality is shaped (Gray, 2014, p. 19).  This reality can 

fall into two categories, an objective stance that is deemed to be outside of our control 

or as being constructed in the social arena and therefore continually changing, 

(Bryman, 2012, p. 32; Gray, 2014, p. 19).   

The worldview espoused by the researcher then truly cannot be underestimated as it 

provides a real grounding to steer and guide the research process, especially as the 

researcher is a police firearms officer and firearms instructor.  This ontological stance 

also has an overriding factor in determining the researcher’s epistemological position, 

(Cohen, et al., 2011, p. 3; Sarantakos, 2013, p. 28).  Whilst ontology is concerned with 

the study of being, epistemology attempts to determine the nature of knowledge and 

looks to establish if this knowledge is valid or more importantly is gathered and 

interpreted properly (Gray, 2014, p. 20; Neuman, 2011, p. 93).  In other words, how, 

we go about obtaining valid knowledge (Popkin & Strull, 1993, p. 3).  Perhaps, this is 

why this thesis is following a specific experimental pathway as the researcher is fully 

aware of both their limited knowledge of the influence of stress on how a firearms 

officer responds to a given stimulus and the difficulties of investigating this impact in 

a real-life setting.  Fatal encounters are very emotive and can have lasting impacts on 

the officer and indeed the community they serve.  If this research can shed some light 

on the impact of stress then lessons learnt may be fed back into the policing world so 

that decision-makers can better prepare firearms officers.   

Taking this assumption further the underlying ontological and epistemological 

positions of the researcher therefore has to be considered as pertinent factors that 
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will shape the entire research process.  Sarantakos, (2013, p. 28) provide a hierarchical 

approach (see Figure 3 below) to undertaking social research that commences with 

the researcher’s ontological position.  Next comes epistemology followed by 

methodology that then steer design and methods.  These three principles can be 

described as being inextricability linked with ontology asking what will this research 

focus on, epistemology then determines the kind of knowledge to search for and 

methodology then provides a means of constructing and conducting the research 

(Sarantakos, 2013, p. 29).   

 

Figure 3: Hierarchical Principle 

Cohen et al. (2011, p. 6) remark how the chosen methodological approach determines 

how data is collected and this is of a direct consequence of ontological assumptions 

that in turn give rise to epistemological assumptions.  Therefore, research 

methodology provides a means of justifying and clarifying the use of specific methods 

(Clough & Nutbrown, 2007, p. 25)  Others (Gerring, 2012, p. 6; Gilbert, 2008, p. 510) 

concur with this supposition but go further by highlighting how methodology is often 

incorrectly used to identify the research methods of the study.  Indeed, they go to 

great lengths to show that methodology is much bigger than methods used as it 

integrates the entire research process by providing a scientific approach to steer 

researchers from initial proposal to research and subsequent evaluation.  Therefore, 

it can be assumed that methodology plays a greater role and can be described as the 

driving force for the entire research.  Indeed, this is the interpretation being applied 

to this research as every step has been focused on police use of firearms.   

Ontology
•What to 

focus on?

Epistemology
•What kind 
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•What Design 

and 
Methods?
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If methodology can be described as ‘all-encompassing’ incorporating the entire 

research process, methods can be defined as the tools that are used to accomplish the 

methodology.  Cohen et al. (2011, p. 6) comment that methods are the many 

‘approaches’ available to researchers so that data can be amassed, deduced and 

understood.  But this falls short as the term ‘approaches’ also includes the 

philosophical assumptions associated with social research (Neuman, 2011, p. 92).  

That said, both qualitative and quantitative research employ a similar range of 

philosophical assumptions and how these assumptions influence research is subject 

to debate (Robson, 2011, p. 20).   

Please note the maxim ‘approaches’ has been used intentionally instead of 

‘paradigms’ as there is sufficient doubt whether qualitative or quantitative research 

qualify as a paradigm (Bryman, 2012, p. 630).  When conducting social research 

‘paradigm’ denotes the framework used (Neuman, 2011, p. 85).  Having turned a full 

circle Bryman (2012, p. 619) mentions that the researcher’s framework is determined 

by their ontological assumptions and by the epistemological assumptions assumed 

during the research (Sarantakos, 2013, p. 29).  As the researcher is a police firearms 

officer and firearms instructor this research will follow a firearms experimental 

pathway.   

Approaches 

Many writers, (Bryman, 2102, p. 35; Diesing, 2008, p. 2; Neuman, 2011, p. 10) highlight 

that when undertaking social research there are two different approaches that can be 

espoused.  These approaches can be summed up as the scientific or experimental 

approach attributed to that of quantitative research and the non-scientific approach 

credited to qualitative studies.  Creswell (2014, p. 3) on the other hand extends these 

approaches to include mixed methods.  Creswell (2014, p.3) argues that there are 

many similarities between these approaches and therefore should not be viewed as 

distinct categories instead they epitomise different ends of a continuum.  Case in 

point, facts without some sort of narrative or interpretation are meaningless.   
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Bryman (2012, p. 35) points out that these approaches can be categorised into 

separate groups of research strategy.  Strategy in this context can be said to be the 

overall direction that is essential when conducting social research (Robson, 2011, p. 

532).  As the main theme of this thesis is experimental it will follow a scientific strategy 

associated with quantitative research but will intersperse observational data 

associated with qualitative research.  Without splitting too many hairs, it will be 

argued that the chosen approach for this research will fall within Creswell’s continuum 

and therefore will be labelled as a mixed method approach. 

Benefits v Drawbacks 

There are many benefits to utilising both approaches especially as they can be used to 

offset any weaknesses or drawbacks from applying an individual approach.  In this 

sense, a fulcrum is provided to balance out generated data for interrogation and 

further investigation (Bryman, 2102, p. 633; Gray, 2014, p. 196; Robson, 2011, p. 167) 

or going further experimental results can be contextualised.  Using qualitative 

research allows the researcher to explore what is unfolding before them where 

interpretation can be applied and attributed to how officers would subsequently 

behave in an operational setting (Creswell, 2014, p. 4; Neuman, 2011, p. 177; Spencer, 

Ritchie, Lewis, & Dillon, 2003, p. 17).  In contrast, quantitative research provides a 

distinction to qualitative research (Bryman, 2012, p. 633; Creswell, 2014, p. 4) where 

factors or variables that influence the outcome, cause and effect (Creswell, 2014, p. 

4), can be identified and assessed (Gray, 2014, p. 193).  Where qualitative research 

focuses on subjective meaning (Denzin, & Lincoln, 2011 p. 6) quantitative research 

starts with objective meaning, these contradictions alone should satisfy their selection 

for any research.   

The central tenants of mixing methods ensure that both qualitative and quantitative 

data is amassed, analysed and both approaches are incorporated throughout 

(Creswell, 2014, p. 15).  At first glance, there may appear to be little difference 

between quantitative and qualitative approaches but scratch the surface and they 

become distinct approaches (Bryman, 2012, p. 35; Creswell, 2014, p. 5).  Quantitative 

research tests objective theories by exploring the association between variables 



 
 

61 

(Creswell, 2014, p. 4) in a similar way as observed by that of natural science (Robson, 

2011, p. 20).  In this sense researchers consider the cause and effect or what factors 

or variables influence the conclusion (Gray, 2014, p. 29).   

Incorporating both approaches has several benefits such as, promotes triangulation 

and validates findings, both approaches tend to balance each other out yielding data 

that is capable of being interrogated for deeper meaning or further research (Bryman, 

2102, p. 633; Gray, 2014; p. 196, Robson, 2011, p. 167).  Triangulation, an expression 

borrowed from mathematics, determines the truth about a social phenomenon by 

employing different types of methods (Mathison, 1988, p. 13; Thurmond 2001, p. 

253).  While validation, refers to the truthfulness accredited to results arrived at 

during research (Picardi & Masick, 2014, p. 43).   

However, there is debate around when the actual mixing occurs, some say at the data 

collection phase, whilst others state at the data collection and analysis phase 

(Tashakkori & Teddlie, 2010, p. 319).  Others are adamant that mixing takes place at 

all phases (Gray, 2014, p. 194).  Creswell (2014, p.3) asserts that mixed methods would 

be found in the middle of a continuum with qualitative and quantitative data at either 

end.  If this is the case then it is understandable why there is no clear understating of 

when the mixing occurs.  Debate or not, mixed methods are being used more 

extensively and mixed methods are generally accepted as an approach to social 

research (Bryman, 2012, p. 628).  Using a mixed methods approach offers a unique 

opportunity to offset the negatives or criticisms aimed at using a single approach 

(Creswell, Plano Clark, Gutmann, & Hanson, 2003, p. 211).   

Critics are very quick to point out the flaws associated with the ‘other approach’ 

perhaps, as some sort of justification of their own research.  Qualitative researchers 

lambast quantitative research as researchers are often removed from the participants 

(Gray, 2014, p. 160; Sarantakos, 2013, p. 35) therefore, failing to appreciate that it is 

normally people responding and not some form of laboratory test (Bryman, 2012, p. 

178).  There is also concern that quantitative researchers are broadening the gap 

between everyday life and the lab as they adhere to instrumentation for results 

(Bryman, 2012, p.179).  This widening gap is problematic as relying on instrumentation 
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causes difficulty when it comes to making sense of certain aspects of the social world 

such as criminality (Bryman, 2012, p. 179, Gray, 2104, p. 161).   

Adversely, there is concern with respect of repeating qualitative results, Bryman 

(2012, p. 405).  There are several reasons for this.  If the researcher fails to withdraw 

from the group, they will be unable to contextualise and review behaviours thus 

patterns, unseen by the group, will not be identified.  If this occurs there is a risk that 

distorted results will arise as experience only will be recorded and provide others with 

a quandary when they attempt to determine how the researcher arrived at their 

conclusion.  Furthermore, there is a distinct risk of what is called the ‘Hawthorne 

effect’ where participants both consciously and subconsciously alter their behaviour 

due to the presence of the researcher, even actually sabotaging the research (Basit, 

2010, p. 64; Cohen et al, 2004, p. 66).  Whilst is it acknowledge that this is a difficult 

concept to manage every effort will be made to ensure only those that volunteer will 

participate, where they will do so on an individual basis and without prior knowledge 

of the experimentation.  All participants will receive individual briefings just prior to 

testing and the experiment itself is designed in such a way to avoid anyone consciously 

or subconsciously altering their behaviour as it will develop rapidly.   

In addition, quantitative researchers, point out that qualitative research is ill-defined 

and subjective (Bryman, 2014, p. 405; Sarantakos, 2013, p. 46).  This criticism is 

directed towards the ambiguous nature of the process that permits researchers a free 

reign to decide what is important and significant, thus bias is rampant.  Bias in this 

sense is problematic as it is impossible to remove it once introduced (Merriam & 

Tisdell, 2015, p. 181).  Such bias, although subconsciously introduced, can have a 

detrimental effect as the free reign afforded to the researcher permits concentration 

on specific areas and allows omission of others.  Incidentally, if included the omitted 

aspects of the research may have produced a different set of results and potentially a 

different outcome.  Quantification does not fare any better as objectivity may be 

compromised as any statistical associations may be based on the researchers own 

defined variables (Gray, 2014, p. 161).  Bryman (2012, p. 179) refers to this as a 

measurement flaw as the respondent does not interpret what the researcher 

perceives.   
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Mixed method research does not come out unscathed in this melee as both 

approaches are distinct in their own right attracting individual epistemological 

considerations (Bryman, 2012, p. 629).  Gray (2014, p. 198) also mentions that utilising 

mixed methods may be expensive and there is every possibility that results generated 

may be confusing therefore making the study more complicated.  Although, not a 

criticism it is nonetheless important to realise mixed methods would not be accepted 

by the purists who would baulk at the mere thought of it (Gilbert, 2008, p. 138).  

Expense has also been levelled at qualitative research due to it being time-consuming 

regarding gathering and analysing data (Sarantakos, 2013, p. 47).  Finally, some 

feminists have raised concerns that quantitative research is perceived as being 

dominated and controlled by males (Robson, 2011, p. 39).  

Mixed Approach 

Having considered the criticisms aimed at individual approaches, it is intended to mix 

or blend a number of approaches primarily to remove any bias as this can be 

subconsciously introduced especially as the researcher has confessed to their 

ontological position.  Mixed methods are being used as following a purist position 

(single approach) would not achieve the overall aim of this research.  The mixing 

approach will be continuous and perhaps is better understood as a spherical approach 

as blending will occur throughout.  The approaches used for this research will blend 

several opposing theoretical or philosophical perspectives and methods to test the 

hypotheses or assumptions.   

Bryman (2012, p. 36) points out that a quantitative approach is influenced by 

positivism and deduction whereas, a qualitative approach follows interpretivism and 

induction, both concepts will be employed.  Positivism is a difficult position to define 

but there are a number of characteristics associated with it such as, it following a 

logically ordered objective reality that relies on science to provide understanding 

(Babbie, 2014, p. 34).  Therefore, it has been described as doing scientific research and 

is referred as the scientific method (Bryman, 2102, p. 28; Gray, 2014, p. 21).  This 

position will allow the researcher to obtain knowledge through observation, 

experimentation and subsequent measurement of the objective reality where data 
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will be presented in numerical form (Creswell, 2014, p. 7; Somekh & Lewin, 2012, 

p.327).  This will be achieved by delivering an experiment that will test how an officer 

reacts to a threatening stimulus and by administering a questionnaire to measure 

perceptual distortions.  

The advantage of using an experimental design is it allows for causational factors to 

be established (Field & Hole, 2003, p. 29).  John Mill (1882), the father of experimental 

research, proposed the idea that to infer causality comparisons have to be made 

between situations when cause is present and when cause is absent (Hole, 2012, p. 

42).  The importance of causation cannot be understated as this is central to gaining 

an understanding about the world around us and provides a means of holding the 

world to account (Gerring, 2012, p. 197).  Therefore, by transferring this to the 

experimental realm the researcher is provided with an opportunity to manipulate the 

cause (independent variable) so that the effect can be measured (dependent variable) 

(Hole, 2012, p. 41).  Collected numerical data is then ripe for manipulation by using 

descriptive and inferential statistical techniques (Gray, 2014, p. 129).  Using a 

quantitative questionnaire lets the researcher generate much larger returns and are 

less time consuming (Sarantakos, 2013, p. 273).  These returns can be exploited to 

provide numerical explanations of trends, opinions or attitudes (Gray, 2014, p. 555).  

In addition, the researcher can make generalisations or draw inferences to test future 

theories and hypotheses (Robson, 2011, p. 241).  In this sense, the researcher will 

consider the cause and effect or what factors or variables influence the conclusion 

(Gray, 2014, p. 193). 

On the other hand, interpretivism is in stark contrast to that of positivism where 

human actions or experiences are distinct from objects (Bryman, 2012, p. 28).  This 

position allows the researcher to obtain subjective meaning and understanding about 

the workings of the social world (Neuman, 2011, p. 177).  One of the core elements of 

interpretivism, phenomenology, provides an opportunity to study direct experience 

during the experiment.  Inferences on behaviour can then be attributed to what is 

happening in front of them (Cohen et al. 2011, p. 18).  This will follow what Edmund 

Husserl envisaged as during the experiment, officers will be observed and 

understanding will be inferred as it is presented (Husserl, 1931, p. 4).  The 



 
 

65 

phenomenological approach will provide the researcher with an opportunity to record 

raw emotions and experiences as they unfold.  

Continuing on this mixing theme a ‘hybrid’ inductive-deductive approach will also be 

used (Fereday & Muir-Cochrane, 2006, p. 80).  Having established that stress plays a 

critical role (inductive approach) it is intended to test this by applying a deductive 

approach where several hypotheses will be examined during a controlled experiment 

where meaning can be attributed to any findings (Gray, 2014, p. 17).  This should come 

as no surprise as induction does contain elements of deduction and deduction likewise 

contains elements of induction (Bryman, 2012, p. 24; Gray, 2014, p. 18).  Please see 

interlocking interpretation of this mixed approach below, Figure 4.   

 

 

Figure 4: Mixing Approach 

Deduction has been termed a top-down approach as it starts with a theory and then 

develops hypotheses that are tested by observation to confirm, or not, the theory 

(Bryman, 2012, p. 24; Neuman, 2011, p. 69).  This contrasts with induction as it is 

known as a bottom-up approach as it starts with an observation where patterns are 

examined leading to tentative hypotheses testing prior to developing a theory, this 

process is more loosely defined (Gray, 2014, p. 17; Sarantakos, 2013, p. 173).   

Quantitative

Experiment

Qualitative

Phenomenology

Interpretivism

Positivism

Inductive

Deductive



 
 

66 

Deduction tests hypotheses (Gray, 2014, p. 16) to establish a relationship between 

theory and research (Bryman, 2012, p. 24).  Aristotle called this approach ‘Syllogism’ 

where the researcher applies deductive reasoning to reach a valid conclusion from 

effective evidence (Cohen et al, 2011, p. 4).  Hypothesis testing lets the researcher 

deduce concepts or conclusions that can then be re-examined and researched further 

through empirical observation or experimental research (Bryman, 2012, p. 161; 

Creswell 2014, p.148; Gray, 2014, p. 134).   

The starting point of a top-down, deductive approach, is developing a theory and this 

can be derived from literature (Bryman, 2012, p. 14).  Having considered the array of 

literature surrounding police use of firearms there are a number of emergent themes 

that encompass, (i) stress, (ii) decision making, (iii) action-reaction, (iv) perceptual 

distortions and these in turn are clearly influenced by two overarching concepts of 

physiology and psychology.  Therefore, to provide greater insight into these emerging 

themes it is intended to delve into the physiological and psychological effects 

associated with police use of firearms.   

Research Aim and Research Questions 

This therefore leads to the following overall aim: 

‘to establish what impact, if any, the physiological process determines if a 

firearms officer shoots or not and to ascertain the affect, if any, this has on the 

psychological phenomena of perceptual distortion.’ 

Having established an overall aim then it is an imperative to translate this aim into a 

number of questions to focus the direction of the project.  Perhaps an analogy would 

be a stone hitting the centre of a pond and a number of concentric circles being 

formed.  The centre of the circle would be the aim closely followed by specific research 

questions followed by hypotheses followed by variables (Hole, 2012, p. 43).  Field and 

Hole (2003, p.37) clarify the process where having established research questions 

these can be broken down further into experimental and null hypothesis which in turn 

presents the researcher with an opportunity to develop both independent and 

dependent variables that can be tested.  Therefore, the following sections will pursue 
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this line of thinking where research questions will be followed by hypotheses that will 

in turn be followed by both independent and dependent variables (Neuman, 2011, p. 

18). 

1. What role does stress plays during a confrontation and does this cause 

firearms officers to lose gross and fine motor skills? 

2. Does a sudden aggressive outburst cause firearms officers to overreact and 

shoot when no action is required? 

3. Does a sudden aggressive outburst cause firearms officers to underreact and 

not shoot when action is required? 

4. Does receiving an intelligence briefing cause firearms officers to overreact and 

shoot when no action is required? 

5. Does receiving an intelligence briefing cause firearms officers to underreact 

and not shoot when action is required?   

6. Perceptual distortions, do officers suffer memory lapses and associated 

emotions when involved in firearms operations?  

Table 2 below provides a correlation between the above questions and their 

experimental and null hypotheses.  Subsequently the hypotheses are then translated 

to both independent and dependent variables for testing.  Each hypothesis has been 

attributed to previous literature such as experimental thinking mode (reacting 

according to previous training), false positives (reacting when not required) or false 

negatives (not reacting when required), responding faster due to specific information 

(priming reaction) and distortions in perception when operating in stressful situations. 

Hypotheses  

Hypothesis 1  Under stressful conditions firearms Officers will struggle to draw, 

point and accurately discharge their firearm as a means of protection  

Null 

Hypothesis 

Stress effects will have no bearing on how police respond to an armed 

assailant  

Hypothesis 2 A sudden aggressive outburst will cause firearms officers to overreact 

and shoot when no action is required  
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Null 

Hypothesis 

A sudden aggressive outburst will not cause any difference in 

response  

Hypothesis 3  A sudden aggressive outburst will induce stress causing firearms 

officers to underreact and not shoot when action is required  

Null 

Hypothesis 

A sudden aggressive outburst will not cause any difference in 

response  

Hypothesis 4 Receiving an intelligence briefing will cause firearms officers to 

overreact and shoot when no action is required  

Null 

Hypothesis 

Receiving an intelligence briefing will not cause any difference in 

response  

Hypothesis 5 Receiving an intelligence briefing will cause firearms officers to 

underreact and not shoot when action is required 

Null 

Hypothesis 

Receiving an intelligence briefing will not cause any difference in 

response  

Hypothesis 6 Participating in a stressful scenario will result in officers experiencing 

perceptual distortions  

Null 

Hypothesis 

Participating in a stressful scenario will have no effect on cognition 

and will therefore not result in perceptual distortions  

Table 2: Hypotheses 

Independent Variables  

Independent variables are scenario type with two levels, shoot or no shoot, and 

response type with two levels, spontaneous and planned (primed with an intelligence 

briefing).  Participants will therefore be in one of four conditions:  

1. Highly agitated male confronting the officer simulating reaching for a 

firearm but drawing and pointing a mobile phone; 

2. Highly agitated male confronting the officer simulating reaching for a 

firearm and actually drawing and pointing a firearm 
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3. Officer receiving an intelligence brief that the suspect has a history of 

violence and has access to a handgun.  Male simulating reaching for a 

firearm but instead of a gun removes and points a mobile phone. 

4. Officer receiving an intelligence brief that the suspect has a history of 

violence and has access to a handgun.  Male simulating reaching for a 

firearm where he removes and points a handgun at police.   

Dependent Variables  

On the other hand, dependent variables will be: 

1. Stress levels measured by heart rate;  

2. Response times measured in 100ths of a second, response time included the 

time taken to recognise the threat, draw a weapon from their holster and 

either point at the suspect or pull the trigger and discharge a round;  

3. Decision to shoot or not to shoot; and  

4. if the decision to shoot was taken a measure of their accuracy.  Accuracy in this 

sense is where shots are on target, that is anywhere on the body, as opposed 

to off target which is deemed to be a miss. 

Using these various stages from aim to variables presents opportunities to actually 

describe an appropriate method to accomplish the purpose of the research.   

Method  

In order to achieve the purpose of this research it was decided to use three distinct 

methods; observation, experimental (four levels) and questionnaire, with each 

attracting their own null and alternative hypothesis for testing.  Each will be discussed 

below.   

First, observation (hypothesis one) where participants were observed throughout all 

the experimental conditions to determine how they reacted to the stimulus.  It was 

envisaged that during confrontation officers would struggle to react and any deviation 

in motor skills would be apparent, especially as all participants are competent in the 

use of firearms.  Therefore, if participants suddenly struggled to remove their firearm 
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or took their eye of the stimulus to focus on drawing their weapon or drew their 

weapon and fired wildly then this would lend to the notion that motor skills were 

severely impacted during reaction.  With the experiment being designed as a shoot or 

no shoot it was envisaged that during the shoot condition participants would 

discharge their weapon in self-defence.  Therefore, by examining their hit rate, 

defined as anywhere on the body, would also be an indicator of a loss of motor skills 

as accuracy of shot is very unforgiven where missed or wild shots can be attributed to 

weapon handling skills.  To ensure nothing was missed, the participants were video 

recorded.  The camera was positioned to ensure maximum coverage, in other words 

the shot frame offered two perspectives covering both participant and stimulus.  The 

video footage was analysed using a sport coaching analytical programme, Kinevoa©.  

The bonus associated with observation is that contextualisation can then be provided 

to explain the results during all the experimental conditions.  Consequently, this 

hypothesis was addressed throughout the entire experimental process.   

To ensure consistency across participants the following coding descriptors were used 

to determine if there was an issue with motor skills: 

1. Non-Reactive: (failing to remove the firearm from the holster); 

2. Slightly Reactive: (struggling to remove the firearm and only getting it out of 

the holster but too late to act); 

3. Moderately Reactive: (firearm removed from the holster with infringements 

but still able to respond); 

4. Very Reactive: (fast but less efficient removal of firearm from the holster with 

very minor infringements but still on target); and 

5. Extremely Reactive: (fast and efficient removal of firearm from holster without 

any issues and on target). 

Please note: parallels can be aligned to a real-life setting where it would be assumed 

that 1 and 2 would be fatal encounters for the police, 3 may see the officer being 

wounded but survivable whereas, 4 and 5 would be fatal for the attacker.   

In addition, to the above descriptors the following were applied to shot accuracy: 
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1. On target (anywhere on the body); 

2. Off-target (miss);  

3. Did not shoot; and 

4. Hit and miss combination. 

Heart rate as a proxy measure of stress was recorded using a Polar H10 chest band 

heart rate monitor and Polar Flow was used to analyse heart rate results.  As 

participants wore the heart rate monitor when completing their questionnaire, this 

allowed the researcher to record heart rate at its minimum, as it decreased at a 

constant rate, thus establishing a base rate.  Percentages from base rate were then 

calculated using the following formula:  

Difference between post heart rate (base rate) and anticipatory stress.  

Difference was then divided by the base rate to provide this percentage.  Same 

process was used for heart rate spikes.   

Experiments 

The experiment consisted of a choreographed stimulus designed to reflect reality 

where a highly agitated male exited a mock-up home and confronted the participant.  

There were no restrictions placed on the initial confrontation to reflect reality apart 

from instructing the stimulus to exit in an agitated and aggressive manner, confront 

the participant and for them to determine when they felt the negotiations had failed.  

It was at this time the stimulus was to simulate reaching for something inside their 

jacket.  This reaching was designed for the purpose of prompting the participant to 

immediately consider this a threatening manoeuvre.  Perhaps, better understood 

from American police shouting ‘show me your hands.’  The design was intentional as 

this allowed the armed participant to mirror their training where they are trained to 

negotiate with the individual in order to resolve the situation with recourse to less 

lethal or lethal remedies used as a last resort.   

It was only when these initial negotiations broke down did the stimulus simulate 

reaching for a firearm either drawing and pointing a firearm or a mobile phone.  

Participants maintained a static position wearing a chest band heart rate monitor that 
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measured heart rate before, during and after the experiment (hypotheses 2-5).  

Simultaneously a high-speed camera was focused on the officer where every 

movement was captured.  The camera was focused on the officer’s firearm to capture 

every movement or lack of movement (hypotheses 2-5).  

Testing was concentrated on heart rate, reaction and accuracy.  Heart rate was used 

as a proxy measure for physiological stress where analysis revealed specific occasions 

when the rate spiked.  This was tied into anticipatory stress and time to recover (post-

event).  Reaction speed, in other words, the time it takes the participant to identify 

the threat and respond, either positively or negatively, was achieved by recoding the 

participant from two different viewpoints where the video footage was analysed using 

a sport coaching analytical programme, Kinevoa©.  Finally, shot displacement, if a 

participant discharged their weapon, was used to determine accuracy of the shot.  This 

is especially important as a 9mm firearms round has the potential of travelling 

approximately one mile before its kinetic energy is dissipated and it falls to the ground.  

The first two experimental groups were exposed to a spontaneous event where they 

were confronted by a highly agitated male who either drew and pointed a firearm or 

a mobile phone (hypotheses 2 & 3).  The next two groups received an intelligence 

briefing that the suspect had a history of violence and had access to a firearm as per 

spontaneous event this person either put his hand into his jacket to take out a mobile 

phone or a firearm (hypotheses 4 & 5).  The purpose was to ascertain if receiving 

specific information would lead to a faster reaction, due to priming, where the 

participant would shoot faster and if this would cause a false positive (reacting when 

not required).  To ensure consistency throughout all conditions an aid memoire was 

drawn up (see Appendix H) and this was read verbatim to all participants by the 

researcher.  In addition, the same highly agitated male (stimulus) was used and the 

same mock up training location was utilised.  To clarify the participant was positioned 

five metres from an exterior door with the stimulus exiting and confronting the 

participant on their front door step.  Five metres was selected as this has been used 

for previous studies as the standard for police shootings (Nieuwenhuys & Oudejans, 

2011, p. 279). 
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On completion of the experiment all participants completed a questionnaire to gauge 

the level of psychological disturbances or perceptual distortions (hypothesis 6), no 

help was provided to the participants during this time.   

Questionnaire 

The purpose of this final aspect of testing, questionnaire, (please see Appendix G) is 

to address the hypothesis that performing under stress will result in participants 

displaying some form of perceptual distortions and other associated behaviours such 

a fear, feeling helpless etc.   

The questions used for this research were drawn up based on relevant literature and 

augmented by the personal experience of the researcher.  Having carried a firearm for 

close to 30 years, being a firearms instructor, previously as Chief Firearm Instructor, 

and having conducted numerous debriefings of firearms operations the researcher’s 

personal experience is indisputable.   

Literature has revealed that most officers involved in stressful situations have 

experienced perceptual distortions and other associated behaviours and there is no 

limit to these distortions (Artwohl, 2008, p. 6; Grossman & Siddle, 2004, p. 2; Millar, 

2006, p. 240).  Klinger & Brunson (2009, p. 130) after reviewing a number of police-

related shootings reported that in the majority of incidents, 94%, officers stated that 

there was some sort of altered perception, both during and prior to the shooting.  

Sensory distortions are also typical of this phenomenon where tunnelling occurs 

within both the auditory and visual senses (Artwohl, 2008, p. 5).  For some, time 

speeds up whilst other’s experience time slowing down (Honig & Roland, 1998, p. 117; 

Millar, 2006, p. 240).  Indeed, Andersen & Gustafsberg, (2016, p. 2) relate to potential 

problems with officer’s being unable to focus on the weapon sighting system as the 

visual sensory receptor is unable to focus at short distances.  Meyerhoff, et al., (2004, 

p. 251) found that officers failed to answer the police radio.  Millar, (2006, p. 241) 

remarks that disturbances in memory are common for example, some were unable to 

comment on how many armed assailants there were or even recall how many rounds 

they had fired,  In the aftermath of the shooting of Jean Charles de Menezes two issues 

stand out with regard to perceptual distortions, the officers stated that they had 
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shouted ‘armed police’ although witnesses stated they did not hear a warning, also 

one of the officers who discharged their weapon could not recall how many rounds 

they had fired (Punch, 2011, p. 97).  Tony Long, former Metropolitan firearms officer, 

also presents insights as he mentions that noise was diminished as he could not hear 

the discharge of his weapon (Long, 2016, p. 262).  

Another interesting facet of distortions is when the officer feels dissociated from the 

event where they just operate on automatic or display a sense of helplessness (Millar, 

2006, p. 240) that may result in the officer freezing (Broome, 2011, p. 152).  Again, 

Tony Long testifies that he felt as if he was acting on autopilot (Long, 2016, p. 262).  

Freezing according to Artwohl, (2008, p. 5) really represents the normal ‘action-

reaction gap’ where the officer is suspended between deciding to act, or postponing 

action until they are fully sure that the suspect is actually presenting threatening 

behaviour.  Although only lasting a fraction of second, but due to time slowing down 

it may feel like a lifetime to be caught in this suspended reality.  Artwohl, (2008, p. 6) 

suggests that during a highly stressful event there is no limit to what may be distorted 

when involved in a shooting experience. 

As discussed above literature has revealed that police officers involved in traumatic 

incidents suffer from a number of perceptual distortions therefore, it was decided to 

structure the questionnaire to ensure the most prevalent of these, memory, time, 

sound, vision and thoughts, were grouped at the start of the questionnaire.  The 

rationale was to capture immediate raw emotions associated with cognition, more 

specifically the amygdala area of the brain as this part of the brain deals with 

emotional responses.   

Please note that the majority of questions are based on a Likert scale of strongly 

disagree, disagree, neutral, agree and strongly agree.  Questions will be grouped with 

their counterpart to provide some contrast.  For example, I was feeling completely 

Helpless, contrasted with I was in total control or I was really fearful throughout 

contrasted with I had no fear.   

For clarity the questionnaire will be grouped into the following main topics: 
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1. Perceptual Distortions: 

• Memory, Time, Vision, Sound and Thoughts; 

2. Fight, or Flight; 

3. Freeze, Fright and other Emotional Responses; and  

4. Reflection 
 
Participants 

The Police Service of Northern Ireland (PSNI) as a routinely armed police service 

agreed to host this research and as such all participants were serving members of the 

PSNI.  Please note there is a continuum of firearms and tactical training afforded to 

PSNI officers with three weeks initial at one end of the continuum for personal 

protection (PP), 12 weeks in the middle for authorised firearm officers (AFO) and 26 

weeks at the other end of the continuum specialist firearm officers (SFO).  Time in 

training increases significantly as one moves from left to right therefore there is an 

assumption that those on the right would respond in a more comprehensive manner.  

It is not possible to provide an in-depth discussion on how these officers are trained 

as their training is classified as ‘restricted’ and therefore not suitable for publication. 

A total number of 48 PSNI firearms officers voluntarily took part in this experiment 

with 42 male and 6 females.  This was further broken down to reflect the training 

continuum with 31 PP, 7 AFO and 10 SFO, indeed this can be considered as a 

reasonable spread as PP would be the most dominant with AFOs and SFOs the 

minority.  It was hoped to add a number of initial firearm recruits but this was 

dismissed by the host organisation due to concerns that the experimental conditions 

may leave them feeling vulnerable.    

Participants were subsequently randomly assigned to one of four experimental 

conditions:  

1. Spontaneous (no shoot) (n = 12) 

2. Spontaneous (shoot) (n = 12) 

3. Intelligence Briefing (no shoot) (n = 12) 

4. Intelligence Briefing (no shoot) (n = 12) 
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Prior to participation all officers were fitted with a chest band heart rate monitor as a 

proxy measure of stress.  It was assumed that pre-test heart rate would be used as a 

benchmark for stress spikes.  However, post-analysis it was established that all 

participants displayed anticipatory stress.  Therefore, comparison for base heart rate 

was established post-experimental condition as participants wore their heart rate 

monitor whilst completing their questionnaire.  It was established that anticipatory 

stress was on average 28.41% higher with heart rate spiking on average 71.27% higher 

when compared to post-test baseline.   

Before partaking all participants were provided with an overview of the research 

process where they then provided written signed consent.   

Task and design 

A 2 x 2 between (independent measures) group design was used in this study (see 

table 3, below) as opposed to a repeated measures design (Field & Hole, 2003, p. 75).  

The rationale being the notion of learning from previous experimental condition thus 

modifying of behaviour, especially as there is only a slight variant between 

experimental conditions.  The independent variables were scenario type with two 

levels, shoot or no shoot, and response type with two levels, spontaneous and 

planned.  Participants were in one of four conditions, (please see table 3 below):  

1. Highly agitated male confronting the officer simulating reaching for a 

firearm but drawing and pointing a mobile phone. 

2. Highly agitated male confronting the officer simulating reaching for a 

firearm and actually drawing and pointing a firearm. 

3. Officer received an intelligence brief that the suspect has a history of 

violence and has access to a handgun.  Male simulated reaching for a 

firearm but instead of a gun removed and pointed a mobile phone. 

4. Officer received an intelligence brief that the suspect has a history of 

violence and has access to a handgun.  Male simulated reaching for a 

firearm where he removed and pointed a handgun at police.   
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Stress stimulus throughout this experiment was established by participant’s facing a 

mock-up of a home where they were confronted by a highly agitated and aggressive 

male who exited the mock-up house and confronted the participant.  This was 

controlled within a police firearms range, using paint weapons.  This male then 

simulated reaching for a weapon and either drew and pointed a firearm or a mobile 

phone.  At all times participants wore a chest band heart rate monitor with all their 

actions recorded on a high-speed camera.  Additional measurement was also obtained 

based on hit and miss rate if they discharged their firearm. 

 IV: Stress Scenario 

IV: Response Type No Shoot (Level 1)  Shoot (Level 2) 

Spontaneous Response 

(Level 1)  

Aggressive Confrontation  

Experiment (a)  

Aggressive Confrontation  

Experiment (b)  

Planned Response 

(Level 2)  

Intelligence Briefing  

Experiment (c) 

Intelligence Brief  

Experiment (d) 

Table 3: 2 x 2 Design 

There were a number of independent variables as follows, (please see Figure 5 below): 

• Stress levels measured by heart rate;  

• Response times measured in 100ths of a second, response time included the 

time taken to recognise the threat, draw a weapon from their holster and 

either point at the suspect or pull the trigger and discharge a round;  

• Decision to shoot or not to shoot; and  

• if the decision to shoot was taken a measure of their accuracy.  Accuracy in this 

sense is where shots are on target, that is anywhere on the body, as opposed 

to off target which is deemed to be a miss. 
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Figure 5: Independent Variables 

Materials 

Materials used in this experiment fall into three categories; operational police 

equipment, supplied by the PSNI to ensure realism, safe working environment and 

recording equipment supplied by the researcher. 

Operational Police Equipment 

Police officers attended in their police uniform and were provided with a paint-

training weapon that is specifically designed for training purposes.  Operationally PSNI 

officers are armed with a Glock 17, 9mm, pistol and for training these weapons have 

been converted to fire FX® marking cartridges, in simple terms the Glock 17 has been 

converted into a paint weapon.  The converted weapon performs and functions in the 

exact way to those carried operationally.   

Safe working environment 

The experiment, including the pilot, was carried out at a police firearms tactical 

training complex designed solely for the purpose.  The tactical training area is in a 

controlled environment where access was completely restricted to only those taking 

part in the experiment and all current guidelines and protocols associated with the 

use of the area were adhered to.  The tactical training area is designed for the purpose 

of firearms training and as so conforms to all Health and Safety standards and also 

Independent 
Variables

ResponseTime

Shoot / Don't 
Shoot

Accuracy

Heart Rate
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meets PSNI training operating procedures.  To add realism to the experiment 

specifically designed range furniture was used to mock up a home where officers were 

placed facing the front door where they were expected to react to what was unfolding 

before them.  All participants, including the researcher, received a safety brief and 

wore eye and hearing protection.    

Researcher Equipment 

To measure heart rate a Polar H10 heart rate sensor was used with results recorded 

on Polar Flow to provide storage prior to analysis.  A high-speed (Canon 7d Mark II) 

camera was also used to record officer reaction and this was set up in such a way that 

it captured both participant and stimulus.  This assured synchronisation where the 

researcher was able to analyse action and reaction in one shot.  This was only made 

possible during piloting as it was originally envisaged that another camera, GoPro, 

Hero 4 was going to provide this function.  Analysis of reaction time was performed 

using Kinovea©, version 0.8.15, 54, a free 2D motion analysis software that allowed 

the researcher to determine reaction times and to identify any issues around gross 

and fine motor skills (www.kinovea.org/). 

Sample 

Prior to this research being rolled out it was intended to use a stratified sampling 

approach, as this would avoid any bias (Bryman, 2012, p. 192) where proportionality 

was going to be achieved by utilising the following formula:  

Stratified sample of the group = size of group (a) / size of population (b) x size of 

sample (c) 

Definitions: 

a. Size of group: equates to number of officers per specialism; 

b. *Size of population: devised by calculating the number of armed officers who 

are operational deployed whilst carrying a firearm, 3500 officers; and 

c. Size of sample: 60 officers. 

http://www.kinovea.org/
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*Calculated based on the assumption of the actual number of police officers who 

would be deployed operationally with a firearm.  Although, all PSNI officers are 

armed for personal protection not all are actually tasked on a daily basis with 

interacting face to face with the public.    

However, this was a naïve approach from the researcher’s perspective as this was 

never in their control.  This research was predicated on the notion of a randomised 

sample to avoid bias and this was achieved but this was due to the numbers being 

presented to the researcher as opposed to any prior pre-engineered process.  

One of the main issues from the outset was gauging how many participants would 

suffice for this research.  In essence this was dependent on a number of factors: 

1. Population size (calculated as 3500 operational police officers); 

2. Time;  

3. Cost; and  

4. Most importantly, consideration of the host to supply the relevant numbers to 

ensure true representation, (Bryman, 2012, p.198).  

Perhaps, it would have been great to have managed to get access to 10% (350 officers) 

but this was totally unrealistic as it would have rendered the research unviable due to 

2, 3 and 4 above, indeed, I assume the PSNI would have shown the researcher the 

door rather quickly.  Therefore, to avoid any embarrassment and to ensure realistic 

findings it was agreed with the PSNI that the sample size would be 50 persons, this 

ensured no less than 12 persons would be exposed to each experimental condition.  

Indeed, Field and Hole, (2003, p. 76) state that between 10 and 20 is a reasonable 

number for experimental testing.      

This may appear rather small but considerations have to be given to the fact that there 

are distinct groups within the PSNI from those armed for personal protection to those 

deployed as authorised firearms officers or specialist firearms officers.  Logistics 

associated with incorporating divergent specialisms was considered a burden as a lot 

of organising was required and on more than one occasion the researcher was 

thwarted with officers being removed for operational duty.  Perhaps, if the research 
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persevered for another year or so then the numbers would have increased but 

determining enough is enough is a skill in itself and this was arrived at after 

considering the data.  In total there was 48 usable data for analysis with two being 

removed due to technical errors.      

Control and Pilot 

Prior to delivering the experiment a pilot was carried out to determine a baseline for 

evaluation.  This included establishing distance from the mock-up house to determine 

position for a high-speed camera to achieve maximum coverage.  Perhaps, one of the 

most important findings during the pilot was working out camera positioning, as this 

provided an option of capturing both the participant and the stimulus in one shot.  

This removed the prospect of using another camera, GoPro Hero 4 that would have 

been necessary to ensure there was proper synchronisation between participant and 

the stimulus.   

The pilot study also allowed the researcher to agree protocols with the Range Safety 

Officer (RSO), a competent firearm instructor, fine-tune health and safety issues and 

to agree safe zones from which the researcher could operate.  Footage obtained 

during the pilot was analysed using a sports coaching software to determine if this 

package was capable of determining numerical data suffice for SPSS testing.   

Review of the questionnaire was also conducted at this stage that resulted in changes 

to the introduction, two questions being changed and clarification being provided for 

demographic data.  The review was accomplished by a small group reading the 

questionnaire and then providing suggestions for change and then collectively reading 

out each section and questions aloud in front of this small group to ensure it was 

legible.   

Control data was obtained by removing the independent variable ‘stress’ where 

officers were able to freely remove their firearm, point and discharge a round in 0.37 

seconds.  In addition, the 2 x 2 design provided a means of control for each 

experimental group.   
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Post control a checklist was drawn up to ensure consistency across experimental 

conditions, this was printed off and read out to all participants as an essential aide 

memoir (see Appendix H). 

Statistical Analysis:  

The Statistical Package for the Social Sciences (SPSS 24) was used to analyse the 

experimental and questionnaire data.  For a comprehensive assessment please see 

results and discussion chapters.  There were three prevailing measurements 

associated with the experimental conditions that will be resulted and discussed in a 

chronological order starting with reaction, shoot or don’t shoot including accuracy and 

then heart rate.  These results will then be augmented with results obtained from 

questionnaire analysis.   

As mentioned above for greater evaluation of analysis please see results and 

discussion chapters.  However, as this research involved firearms, albeit paint 

weapons, it was important from the outset to ensure no one would be harmed or 

deceived into taking part.  Therefore, prior to conducting any research ethical 

approval was granted by the University of Portsmouth, only after they were satisfied 

that all ethical considerations were met.  

Ethical Considerations 

Bryman, (2012, p. 135) alludes to the main ethical concerns associated with research, 

as any issue that may harm the participant or using dishonesty to coerce individuals 

to participate.  Therefore, ‘harm or dishonesty’ was employed as a litmus test for the 

main ethical concerns surrounding this research.  Testing police firearms officers in a 

firearms environment would at first sight appear rather daunting however, by 

applying the litmus test any perceived risk was reduced to its lowest possible rating.  

In the first instance all participants are trained in the use of firearms and therefore 

deemed competent in the handling and use of firearms.  No live weapons were used 

and personal protective equipment was utilised.  No research was undertaken without 

consent from the host organisation, University of Portsmouth and participants.   
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Permission was sought from the Police Service of Northern Ireland (PSNI) to act as 

host for this research.  Prior to their approval a letter was sent to the Chief Constable 

outlining the circumstances of the study.  This letter highlighted any potential ethical 

concerns.  The University of Portsmouth granted ethical approval following 

submission of an ethical proposal and this research project also adhered to ‘the 

principles’ as laid out in the Code of Human Research Ethics highlighted by the British 

Psychological Society.  Great care was applied to ensure that all participants were fully 

informed, with participation being voluntary, anonymised and consensual.  Consent 

documentation are attached as appendices at the end of the thesis:   

a. Letter to Host: (Appendix A);  

b. Host approval: (Appendix B);  

c. Participant Invitation: (Appendix C);  

d. Participant Information Sheet (Appendix D); and  

e. Consent Form (Appendix E). 

The experiment was conducted in a police firearms tactical training area solely 

operated and controlled by the PSNI.  This is a restricted area that is approved by the 

College of Policing and the Health and Safety Executive for the purpose of firearms 

training.  Approval is granted on the basis of adherence to a safe of place of work ethos 

that focuses on safe people, safe systems and safe processes.  To adhere to current 

health and safety risk assessments, a competent PSNI firearms instructor performed 

the role of range safety officer (RSO).  The RSO was solely responsible for weapon 

handling and overseeing the firing of any weapon.   

Prior to the experiment the RSO provided each participant with a paint weapon and 

paint marker rounds.  The RSO also delivered a range safety brief to all and distributed 

personal protection equipment (PPE) to the participants in the form of hearing 

protection, even though the noise level from the paint weapon is minimal and falls 

way short of the ‘Noise at Work Regulations’ the PSNI insisted that participants wore 

ear and eye protection.  Similar protection was provided to the role actor who acted 

as the stimulus for the experiment.   
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Those who participated in this experiment did so on a voluntary basis following 

invitation from a gatekeeper.  This role was performed by the Chief Firearms Instructor 

(CFI) who ensured that only those officers who were deemed to be ‘operationally fit’ 

participated.  In other words, officers who have no duty restrictions placed on them 

can be deployed operationally and classified as operationally fit.  Duty restrictions 

include both physical and mental injury.   

Utilising the CFI as a gatekeeper to recruit participants not only ensured officers were 

fully fit to participate but also ensured that those known to the researcher, a police 

officer, did not take part out of some form of duty.  It was emphasised that the 

researcher and indeed the research was being conducted on behalf of the University 

of Portsmouth and not the PSNI.  Taking this one step further during the research the 

researcher did not display any uniform insignia to prevent subordinates feeling 

compelled to participate or feeling pressurised due to perceived scrutiny.   

The gatekeeper distributed a participant information sheet to all participants, 

approximately one week prior to the experiment, and during the briefing participants 

were then in a position to raise any issues or clarify any pressing needs.  Prior notice 

also provided an opportunity to inform participates that were free to opt out at any 

time without providing an explanation.  However, it was explained that once the 

experiment was complete and the data was subject to in-depth analysis the option to 

opt out would be withdrawn.  In effect the timeframe for withdrawal was highlighted 

as the 30th September 2018, as this allowed a three-month soak period post-

experiment / questionnaire.  It was envisaged that this would not cause any major 

concerns to the participants, as the data was anonymised.    

Each participant provided written consent to partake after all conditions were 

explained to them, including the option to opt out at any time.  These permissions 

extended to providing their consent to be videoed and for aspects of their 

participation, albeit obscured, being used for academic conference or further study 

purposes.  Each participant was provided with a pseudonym, post consent.   In this 

way the researcher ensured that there was no risk of any personal information 



 
 

85 

pertaining to those participating being leaked to anyone not involved in the research 

project.   

There were no disclosures that contravened a code of professional practice or any 

practice that placed an individual at risk.  However, this was factored into the planning 

as any breaches were to be reported to the PSNI ‘Professional Standards Department’.  

If this had occurred during the experiment then it would have been stopped 

immediately and the participant informed, as per participant consent briefing.  It was 

decided beforehand that if this had arisen then serious consideration would have 

been given to the value of any data obtained with advice to be sought from the thesis 

supervisor.  The rationale being is that individuals react to stress, on occasions, in an 

irrational way; and this may actually have added value to this study. 

Care was also taken to prevent the leak of personal or sensitive information when 

participants completed their questionnaire, post-experiment.  Participants used their 

pseudonym and completed their questionnaire in private before handing the 

completed questionnaire to the researcher.  All who participated did so on a voluntary 

basis with no payment or inducements being offered.  There were no operational 

costs associated with this research, as participating officers were approached during 

their normal training schedule.  The University of Portsmouth sponsored the research 

and by doing so provided indemnity.   

Electronic data, recorded images and heart rates, are stored on a stand-alone external 

hard drive.  This drive is password protected and locked in a secure locker within a 

secure office.   Also stored in this secure locker are observation notes, consent forms 

and completed questionnaires.  Documents will be retained for 10 years as per Data 

Protection Act conditions with consent forms being kept for 30 years as per University 

of Portsmouth data retention policy.  This level of confidentiality will be extended to 

cover all subsequent publications or data that may be presented at any training event 

or conference.  Once content that there is no further value to be added by the data 

then this will be destroyed, it is envisaged that this will coincide with the publication 

of the thesis.   
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This completed thesis will be submitted to the University of Portsmouth where it will 

be available online via the university.  In addition, it is intended to publish aspects of 

the research by means of Journal articles this will include research methods used and 

results, however, this will be subject to further debate as the research progresses. 

Reputational risk was mitigated by applying the litmus test advocated by Bryman 

(2012, p. 135) that no-one will be harmed or dishonestly coerced to participate.  

Whilst this provided a means of negating the negative aspect of reputational risk there 

is also the other side of the coin where there is a likelihood of adding to reputation.  

In this sense, the insights into stress and firearms that emerged during this experiment 

will be provided to the PSNI where any learning can be shared nationally by the host 

who may be highlighted as a proactive learning organisation. 

Limitations 

This intention of this study is to align all single focused research projects into one all-

encompassing study and to bring police use of firearms research up to date.  This was 

achieved using officers attached to a single police service who are competent in the 

use of firearms.  However, to ensure results are consistent across police services both 

nationally and internationally it would be beneficial to deliver similar experiments so 

that definitive benchmarks can be obtained and correlated.   

Reflection 

The final portion of this methodology chapter will be handed over to a reflection on 

the research journey.  I have listed a number of reflections based on experiential 

learning as advocated by Kolb.  This will hopefully assist those that may wish to 

develop any aspect of this thesis.   

What did not go so well 

Experience would dictate that we mostly start with the negatives therefore I have 

attempted to list in chronological order the many drawbacks associated with 

researching police use of firearms.  In the first instance, it should come as no surprise 
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that this was going to be a difficult subject to research as there was very little available 

research data associated with the process of decision making undertaken by trained 

police firearms officers in the UK.   

One of the biggest issues was gaining access to firearms officers as they were very 

reluctant to participate.  I thought this would have been really straightforward but this 

was not the case.  The number of times I arrived at the firearms range only to be told 

there was no one available was really concerning.  I had assumed I would arrive and 

80 volunteers later all would be utopia.  80 being my wish list number of participants.  

Therefore, I had to determine a cutoff.  In reality I believe it would have taken another 

year at the rate of going, at least, to achieve 80 participants.  This is based on the fact 

that to obtain 80 participants, then approximately 320 individuals would have needed 

to be approached as experience dictated of those, approximately 25% volunteered.  

Perhaps the most frustrating aspect was that I had assumed that being a member of 

the PSNI may have in some way been a benefit and assisted in gaining access to 

volunteers.  However, this was certainly not the case and like all researchers I became 

frustrated about how long it took to get access to and test 50 participants.  How 

frustrating!   

Whilst there is a lack of related research on the UK, there is a glut of literature 

associated with research across Europe and therefore, it may be more prudent to 

carry out similar research, in the future, by visiting a European police service.   

Another frustration was securing and utilising others to assist in the functioning of the 

experiments.  This further added to the stress as, for example, the experimental 

scenarios could not be conducted without a role actor nor without the presence and 

governance of a firearms instructor to act as a range safety officer.  It has to be borne 

in mind that these officers had daily duties to perform over and above participation in 

these tests.  This is beyond the control of the researcher and I cannot offer a solution 

to this, unless the experiments could be delivered at another location using the 

research team although I am not sure if this would be feasible.   
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On a personal note this added to the overall stress of the researcher as at one time I 

really believed my research was slipping away fast as deadlines were looming.  I am 

not convinced that another year would have made any difference as these issues 

would still have prevailed.  Perhaps, taking on so many aspects of research, 

observation, four experimental conditions and a questionnaire in one study was a tad 

ambitious and this may have compounded the frustrations.   

That said, the only real issue with the experimental conditions was the failure on two 

occasions of the heart rate monitor to record.  This was human error and nothing to 

do with technology as I failed to press the record button and so the data was 

discounted.   

It may have been an idea to strap a heart rate monitor to myself as this would have 

revealed interesting findings?  As the stress of research was tangible especially as I 

was doing this on my own and during my own time as I had to take time off to 

complete this thesis.   

It is also worth mentioning that learning how to use a number of technologies, heart 

rate monitors, camera equipment, sports analytical software, SPSS was a real 

challenge for a technophobe like me.  Without ‘YouTube’ I would have been 

completely lost, but I got there eventually.   

What went well 

There were two important aspects that focused this research: 

Taking time out to actually decide what I was trying to achieve and this was attained 

by drawing up a pro-forma schematic with sign off by the first supervisor.  This 

schematic was then used as an aide memoir that was refined during the pilot. 

The pilot was the second important aspect as this really provided detailed focus and 

identified new ways of achieving the aim of the research.  I have already provided 

reflection on the pilot in the main body of the thesis but I will summarise in a succinct 

list.  
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• Using a camera to capture both participant and stimulus in one shot was a real 

breakthrough as this saved time and provided context for analysis.   

• Reviewing the questionnaire allowed for amendments and avoid confusion.   

• Designing and using pro-forma for the experiments meant that nothing was 

missed. 

• In essence the pilot provided a means of reducing the apprehensiveness of 

doing the research. 

• Perhaps a recommendation would be to develop and run a number of pilots to 

ensure you are ready to hit the ground running. 

Equipment feedback (Once I worked out how it worked) 

I. Canon 7d MKII was a great choice and provided excellent HD coverage for 

synchronising action and reaction, and it was easy to use and download for 

analysis. 

II. Kineova was another great tool that proved easy and flexible to use. 

III. Polar H10 was also a great choice as this allowed heart rate to be stored 

electronically before downloading to the Polar Flow application for analysis.   

IV. Polar Flow application: worked great and it provide detailed analysis of Heart 

rate.   

V. SPSS was a great tool once I worked out how it worked, only one issue no 

matter what is put into SPSS it will churn out something, this was so confusing.  

As a part-time, distance learning, student it would have been awesome if the 

University of Portsmouth produced a number of videos, idiots guide like some 

other universities.  I will feed this back to the university.  

What would I do differently in the future? 

If I was ever to undertake this research again, I would liaise with the University to 

design a bespoke application that was able to capture heart rate and overlay this on 

the videos footage.   
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I would also redesign the questionnaire as a number of questions were not quite 

appropriate for the situation, such as asking for a description when the stimulus was 

dressed in personal protection equipment, including a full-face mask. 

I would also be more demanding of the supervisory team as I felt a bit lonely on 

occasions.  This was down to me as I just got on with it as I was only too aware of their 

busy schedules.  Not a great approach to take especially when it feels that the world 

is truly on your shoulders.   
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Summary  

The purpose of this methodology chapter was twofold.  In the first instance it was 

used to provide some justification for the method used by placing it in a theoretical 

framework.  Secondly, this framework was applied as a natural sifting process where 

the wheat was separated from the chaff and therefore the most appropriate way to 

meet the aim of the research emerged.  The chapter commenced with a discussion on 

what constituted as essential foundations for social research.  Building on these 

foundations it was concluded that to achieve the aim of the research then a mixed 

method approach was necessary.  The method was further broken down into a 

number of research questions and hypotheses that were tested by a number of 

experimental conditions.   

To that end the essential foundations were established by examining the philosophical 

building blocks of ontology and epistemology, ontology was recognised as the study 

of being whereas, epistemology concerns valid knowledge.  The influence of these 

propositions cannot be understated as they are highly significant as both prospects 

actually steer the direction of the research.  Case in point is the subliminal influence 

on the actual researcher as they personally select the overall direction of the research 

process.  Therefore, it can be said that the chosen research methodological position 

is determined by the researcher’s philosophical foundations (Sarantakos, 2013, p. 29).   

Having established the philosophical foundations, this chapter followed the social 

research pathway where it defined methodology as ‘all-encompassing’.  What this 

infers is methodology incorporates the entire research process starting with the 

research proposal and concluding with the results and discussion.  Other researchers 

have also arrived at similar conclusions as they highlight how methodology is often 

erroneously applied to describe the methods used (Gerring, 2012, p. 6; Gilbert, 2008, 

p. 510).  Methods for this research were defined as the tools or approaches that were 

selected to accomplish the methodology.  The term approaches were used 

deliberately as opposed to paradigm as there is significant doubt whether the main 

approaches used in social research, qualitative or quantitative, qualify as paradigms 

(Bryman, 2012, p 630).  
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These approaches can be summed up as the scientific or experimental approach 

attributed to that of quantitative research and the non-scientific approach credited to 

qualitative studies.  However, there is another and possibly more important mixed 

method approach that was also considered especially as this method is being used 

more and more extensively in social research, (Bryman, 2012, p. 628).  All three 

approaches are considered as a continuum with quantitative on one side and 

qualitative on the other with mixed methods firmly rooted in the middle (Creswell, 

2014, p. 3).   

To address the criticisms attracted to individual methods it was decided that a mixed 

method approach would be employed.  This was necessary to avoid any bias being 

subconsciously introduced due to the researcher’s philosophical stance.  The mixed 

methods clarified that mixing occurred throughout to abate criticisms aimed at when 

mixing occurs.  In other words, mixing will be continuous and perhaps is better 

understood as a spherical approach as mixing will occur throughout.  Adapting this 

position provides the conduit of blending several opposing theoretical or philosophical 

perspectives and methods.  This provided the researcher with an opportunity to use 

opposing views to test the hypotheses or assumptions associated with this research.   

The ripple effect associated with throwing a stone into a pond was used as an analogy 

to provide clear distinction of how the study’s aim was translated into research 

questions and these were then converted into hypotheses.  These were laid out as 

both independent and dependent variables that were used for testing (Bryman, 2012, 

p. 10; Field and Hole, 2003, p.37).   

However, having arrived at a solid proposition for testing the focus shifted to ensure 

the process would stand up to ethical scrutiny.  To provide reassurance the ‘litmus 

test’ of ‘harm and deception’ was employed to describe how risks were mitigated 

against (Bryman, 2012, p. 135).  This was really important as there was some 

nervousness associated with this research especially as it concerned decision making 

and police use of firearms and therefore firearms would be used during a number of 

experimental conditions.  Assurance has been provided where it is highlighted that 

the firearm used would be a substituted paint weapon, which functions in a similar 
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manner to a real-life firearm.  In addition, all practices were under the control of a 

competent firearms instructor and conducted in a safe and secure working 

environment.  At no time therefore, was the researcher or any participant under any 

risk as all weapon handling was undertaken by competent firearms officers.   

This chapter concluded with the limitations of the research and an overview of the 

reflections of the researcher so that those who read it may share the highs and lows 

associated with this journey.   
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Chapter Four: Results  

Introduction 

The purpose of this chapter is to examine in-depth the results generated from the 

methods used.  This will bridge the gap between the previous theoretical 

methodology chapter to the real world of social research.  In essence, this chapter will 

transfer the research questions and hypothesis, discussed previously, to an 

experimental realm to offer insight into how police firearms officers react when 

confronted by a highly aggressive male.   

Throughout the chapter a number of noteworthy results will be revealed, such as a 

revelation that participants adopted a pause prior to discharging their weapon, this 

was subsequently entitled as a subliminal interval gap.  Priming the participant was 

associated with faster reaction, high heart rate was associated with positive reaction 

and participants experienced a number of perceptual distortions.   

This chapter will present results in a chronological order in line with the action-

reaction continuum associated with police use of firearms.  This continuum was drawn 

up specifically to record the process adopted by firearms officers as they responded 

to a threat.  The starting point will be to consider perception.  This refers to the visual 

sensory mode where the participant would perceive a threat and start to consider 

their response to that threat (cognition).  This will be followed by their reaction to that 

threat where this will be considered according to a bespoke reaction scale.  Next will 

consider how the participant dealt with this threat, more specifically shoot or not 

shoot.   

The final aspect will consider the influences associated with responding to such highly 

charged situations including experiential thinking mode (reacting as per previous 

training), false positives (reacting when not required) and false negatives (not reacting 

when required) and responding faster due to specific information (priming reaction).  

The chapter will also consider if stress had a detrimental effect that impeded reaction. 



 
 

95 

Analysis was achieved by reviewing video footage obtained by using a high-speed 

camera combined with observation data recorded by the researcher.  All data was 

then recorded on an Excel spreadsheet or SPSS (24).  This ensured the researcher was 

able to analyse all detail associated with reaction, specifically, drawing a firearm from 

the holster, aiming the weapon and pulling the trigger to discharge a round.  This 

reaction is clearly linked to motor skills both gross and fine associated with large 

movements (gross) such as reaching into the holster and drawing and pointing a 

weapon with smaller (fine) complex movements of pulling the trigger.   

The final aspect of this chapter will look at perceptual distortions as all participants 

completed a bespoke questionnaire drawn up based on previous literature and the 

experience of the researcher.   

Whilst it is acknowledged that the experimental conditions were designed with the 

worst-case scenario in mind, inferences may also be drawn with officers who are not 

armed and therefore are still required to intervene.  This is very relevant as all PSNI 

officers are trained in the handling and firing of firearms, approximately 6000 officers, 

nonetheless the actual operational discharge of a firearm is extremely rare.  In 

addition, there is a range of training afforded to PSNI officers with three weeks initial 

at one end, twelve weeks in the middle (AFO) and twenty-six weeks at the other end 

(SFO) and this obviously influenced response levels.  With such distinct training one 

would expect to uncover significant differences in response and reaction times.   
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Results  

Demographics 

Participant Demographics 

 N Minimum Maximum Mean Std. Deviation 

Gender   42 (Male) 6 (Female)   

Age  28 61 41.65 6.340 

Service  4 35 15.90 6.589 

Role  31 (Personal 

Protection)  

7 

(AFO) 

10 

(SFO) 

 

Valid N  48     

Table 4: Participant Demographics 

All 48 participants, (42 male and 6 females) were observed throughout all the 

experimental conditions.  Of the 48 participants, 31 were assigned to the personal 

protection (PP) category with 7 identified as AFOs and 10 as SFOs.  Please note this is 

a reasonable reflection of PSNI firearms officers as PP would dominate with AFOs and 

SFOs a minority. 

Ages ranged from 28 to 61 years (M = 41.65, SD = 6.34) and their service varied from 

4 to 35 years (M = 15.90, SD = 6.59).  Comparing age, service and gender in an analysis 

of variance (ANOVA) with shoot or no shoot revealed there was no statistical 

significance between these groups as their significant values were greater than p-

value = .05.   

There was also not a significant effect of IV Gender on DV shoot or no shoot at the 

p<.05 level for the three conditions, F(1, 46) = .189, p = .666; or IV Age on DV shoot or 

no shoot at the p<.05 level for the three conditions F(1, 46) = 1. 934, p = .171; or IV 

Service on DV shoot or no shoot at the p<.05 level for the three conditions F(1, 46) = 

.784, p = .380).  In essence Levene’s test of homogeneity of variance was not violated 

in any of these subsets.   

Action Reaction Continuum  

Reviewing the video footage, frame by frame, provided the researcher with a ringside 

seat and this has led to promoting an action reaction continuum, as all participants 



 
 

97 

followed a bespoke process.  I have termed this as an action-reaction continuum as it 

is dependent on the stimulus acting prior to the police reacting.  This continuum 

reflects the actual process that participants used when taking part in these 

experimental conditions and used this process when deciding to shoot or not to shoot.  

It is intended to follow these steps, in order, when presenting the pertinent results 

associated with this research. 

I had already proffered the notion of an action-reaction continuum drawn up for 

clarification purposes during the literature review, see Figure 1.  The original 

continuum, whilst lacking any creditability, was purely drawn up based on literature 

and personal experience from the researcher.  This has now been modified, amended 

and adopted to reflect the entire process that police firearms officers observe when 

deciding to shoot or not shoot.  In other words, this is now substantiated and available 

for future research. 

Figure 6 below highlights the main steps associated with this continuum with a brief 

outline of those steps.  I have deliberately broken this down into seven steps as this 

truly reflects the decision-making process associated with police use of firearms.  I am 

also proposing that this continuum can now be translated from the experimental 

world and used within the operational police environment and by default is now 

substantiated and available for future research.  This is also a noteworthy discovery 

as there is no previous research associated with the action-reaction continuum.   
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Figure 6: Modified Action Reaction Continuum 

Action Reaction Stages:  

1. Sensory input (perception)  

2. Cognition (deciphering what was unfolding before them to select 

the most appropriate response) 

3. Reaction time (removing firearm from the holster) 

4. Pointing the weapon 

5. Interval gap (subliminal evaluation) (.45 seconds) 

6. Shoot or not (decision-making process) 

7. Evaluate (threat still exists continue firing or cover attacker with 

weapon until threat neutralised) 

Sensory Input 

It was obvious from the outset, placing the participant five metres from the door of a 

building, that there was initial apprehension as complete focus was on that door.  

Sensory input therefore, was fully fixated at the door and as it opened the direction 

of concentration was intensified on this area and this increased during confrontation.  

Simultaneous to the sensory input is trying to decipher what is going on (cognition) 

and this was prevalent when the hands of the stimulus disappeared behind his back. 

All participants initially attempted to negotiate with the stimulus following his every 

move, some even mirrored his movements raising and lowering hands in sync.   

Sensory 
Input

Cognition

Reaction 
Time

Pointing 
the 

Firearm

Subliminal 
Interval 

Gap

Shoot or 
Not

Evaluate
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Measurement for reaction time was defined, for this thesis, as the overall time it took 

for the participant to recognise a threat (cognition) and take action (response) to 

counter that threat.   

1. Measurement one (Cognition) was associated with the time it took for 

participants to interpret threatening behaviour from the stimulus and for 

this behaviour to stimulate a reaction.  Please note, the stopwatch started 

when the hands of the stimulus disappeared and this should have 

prompted the participant to respond; and  

2. Measurement two (Response) was the time it took the participant to 

remove (draw) and point their firearm.   

To ensure nothing was missed, the participants were video recorded using a high-

speed camera.  The camera was positioned to ensure maximum coverage where the 

shot frame offered two perspectives covering both participant and stimulus.  The 

video footage was subsequently analysed using a sport coaching analytical 

programme, Kinevoa©.  This ensured all pertinent behaviour, including reaction or 

failing to react, was captured and provided the researcher with adequate time to 

analyse, frame by frame, every aspect associated with the experimental conditions.  

The added bonus was the opportunity to capture both the participant and the stimulus 

in one frame shot as this allowed the researcher to measure both action (stimulus) 

and reaction (participant).   

Cognition Time 

Breaking down these figures reveals that cognition time (where did those hands go 

and what do I do now?), all experiential conditions, averaged at 1.14 seconds (SD = 

.88) with the fastest being 0.2 seconds and the slowest was 3.88 seconds.  However, 

this does not reveal the full picture as two participants immediately drew and pointed 

their weapon on appearance of the stimulus with two others immediately putting 

their hand on their weapon but didn’t draw it.   

It would have been acceptable based on honestly held belief, (legal justification for 

self – defence), for the participant to reach for their firearm as soon as the hands went 
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unsighted however, this did not happen.  Instead, the cognition period started on 

average 1.14 seconds (SD = .88) after the stimulus’ hands reached inside their jacket 

or disappeared behind their back.   

Reaction Time  

Response time on the other hand, for all experiential conditions, averaged at 1.75 

seconds (SD = 1.51).  The fastest was 0.28 but this individual only drew their weapon 

but did not point it, therefore the fastest to draw and point their weapon was 0.54 

seconds with the slowest being 5.49 seconds.   

When combined the overall response time reveals an average of 2.89 seconds (SD = 

1.79) the fastest was 1.22 seconds but this person did not point their weapon.  In 

comparison the stimulus (average) drew and pointed their weapon (firearm or mobile 

phone) in 3.07 seconds (SD = 1.20) with the fastest being 1.16 seconds and the slowest 

being 7.12 seconds.   

For clarity, there was no time limit set for the experimental conditions as these were 

designed to reflect reality.  For example, armed officers are trained in negotiation skills 

therefore, this was built into the experimental conditions where it was envisaged that 

they would attempt to converse with the stimulus in order to resolve the situation 

verbally.  The brief to the stimulus was to interact, aggressively, and at a point when 

they deemed there was no resolution, they would reach behind their back simulating 

reaching for a weapon.   

Interestingly, when the times are extrapolated for shoot conditions only, there was an 

actual delay with the cognition period averaging at 1.38 seconds (SD = 0.94) and when 

combined with the time it took to draw and point this averaged at 3.54 seconds (SD = 

1.78).  Please note there is no literature associated with cognition time with regards 

to police use of firearms.  Therefore, this time of 3.54 seconds is a noteworthy time 

and should be considered as the baseline for police officers to identify a threat and to 

respond to that threat.  The rationale for adopting this time is based on the fact that 

responding to a firearm is deemed more threatening and therefore, more careful 

consideration would be required when responding.    
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This may not sound like a big deal but when you consider the stimulus on average 

drew and pointed a firearm in 3.07 seconds (SD = 1.42), then there is an obvious lag 

and this lag may actually be the difference between life and death.   

This is where it gets really interesting as the time of 3.54 seconds, for experimental 

shoot conditions, only pertains to pointing a weapon and not discharging a round.   

Subliminal Interval Gap 

One of the most noteworthy findings of this thesis was the discovery of an ‘interval 

gap’ between pointing a firearm and actually discharging their firearm.  This averaged 

at 0.45 seconds (SD = 0.56) and reveals a subliminal evaluation that is used to 

determine whether the participant actually discharged their firearm.  This then 

increases the standoff period to 3.99 seconds.  

In one sense this is a positive reaction in that this may save someone’s life especially 

if they pull out a mobile phone.  However, this equally applies to the participant as 

they are also at the mercy of the attacker and given the fact that it takes on average 

0.37 seconds to discharge a round then this interval gap could really be reworded as 

a life or death gap.  This is where four participants actually gave up as they realised 

the stimulus had outdrawn them as they struggled to remove their firearm with the 

realisation that there was nothing they could do.   

That said, during this subliminal interval gap, 0.45 seconds, decisions are formulated 

where the participant makes a conscious decision to shoot or not to shoot and to 

continue to shoot or stop shooting.  Please note, there is nothing in literature 

reporting this subliminal interval gap, hopefully future research may add to this 

finding as it is such a meaningful discovery.  For those who continued to shoot they 

averaged discharging their second round in 0.42 seconds, third round in 0.30 seconds 

and the fourth round in 0.31 seconds and averaging these assumes the firing rate of 

0.37 seconds to discharge a round.  This is why there is an evaluation step at the end 

of the continuum as continuing to shoot or stopping shooting is wholly dependent on 

assessing the perceived threat.   
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Reaction Scale 

Continuing on this theme of reaction and to ensure all participants were consistently 

measured the following coding descriptors were used to determine if there was an 

issue with motor skills: 

1. Non-Reactive: (failing to remove the firearm from the holster); 

2. Slightly Reactive: (struggling to remove the firearm and only getting it out 

of the holster but too late to act); 

3. Moderately Reactive: (firearm removed from the holster with 

infringements but still able to respond); 

4. Very Reactive: (fast but less efficient removal of firearm from the holster 

with very minor infringements but still on target); and 

5. Extremely Reactive: (fast and efficient removal of firearm from holster 

without any issues and on target). 

Please note: parallels can be aligned to a real-life setting where it would be assumed 

that 1 and 2 would be fatal encounters for the police, 3 may see the officer being 

wounded but survivable whereas, 4 and 5 would be fatal for the attacker.   

 

Figure 7: Reaction Scale 

Figure 7, above, provides sufficient evidence of a number of participants actually 

struggled to remove their firearm.  Based on the coding descriptors for reaction, 29.2% 
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(SD = 1.25) would not have survived the encounter if it had been a shoot condition.  

Thankfully 50% were no shoot conditions.  That said, the graph below (Figure8, shoot 

or no shoot) does present some concern as four officers failed to actually engage the 

stimulus during the shoot experimental conditions.   

On the other side of the coin no participants discharged their firearm when confronted 

by a mobile phone therefore, the only major concern arising is why four participants 

failed to engage an armed assailant.   

35.4% would have sustained a wound but most likely would have been able to return 

fire.  This is based on the view that firearms officers are highly trained as opposed to 

the attacker who would not have received such training and certainly would not have 

regular refresher training.   

The final 35.4% would clearly out gun the attacker.  Please note this would match the 

normal distribution curve.   

Shoot No Shoot 

Throughout the shoot conditions there were a number of participants who discharged 

their weapon and thankfully there was also a number who did not, especially as 50% 

were no shoot conditions.  Those who did shoot either hit, missed or a combination 

of hitting and missing the target.  This may be summed up from an accuracy position 

as: 

1. On target (anywhere on the body); 

2. Off-target (miss);  

3. Did not shoot; and 

4. Hit and miss combination. 
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Figure 8: Shoot No Shoot 

Of the 48 participants 28 or 58% (Figure 8) did not shoot with four participants failing 

to engage the stimulus when he drew and pointed a weapon.  8% missed the target, 

29% hit and 8% combined missing and hitting the target as they fired multiple rounds.   

There was a distinct prevalence to discharging a weapon and training as the AFOs and 

SFOs discharged their weapons 100% of the time during shoot experimental 

conditions.  In other words, they were more inclined to shoot as opposed to those 

who were trained for personal protection only.  These participants only discharged 

their weapons on 75% occasions during the shoot conditions.  The main reason for 

failing to act was associated with struggling to remove the firearm from the holster 

and when they realised this was not going to happen, they resigned themselves to 

failure.  Post-experimental condition, all these participants reported that they should 

have acted quicker and acknowledged they were far too late in their actions.  

This may be described as concerning as it is more likely that those officers who receive 

less training are less likely to discharge their weapon even when confronted by a 

firearm.  Without stating the obvious it is these officers who are more than likely to 

encounter a spontaneous confrontation as opposed to AFOs and SFOs who normally 

deploy in teams and have time to plan their response.  However, this is only part of 

the issue as the following chart presents the number of shots fired and hit and miss 

rate. 

20

28

48

0 10 20 30 40 50 60

Yes

No

Total

Frequency

Shoot No Shoot



 
 

105 

 

Figure 9: Hit and Miss 

The chart, above, (Figure 9) compares hit, miss and a combination of both.  The vertical 

axis refers to rounds fired, in order of discharge.  This clearly highlights how three 

participants missed with their first round, one participant missed with their first two 

rounds and one participant missed altogether.  The horizontal axis compares reaction 

across all conditions where odd numbers denote no shoot conditions and by default 

even numbers would refer to shoot conditions.  What is obvious from this chart is the 

gaps as this is where the participant should have discharged their weapon.   

Please note, with a target no further than five metres away this is rather concerning, 

as competent firearms officers should not be missing at such short distances.  There 

are two possible explanations.  First, stress (anticipatory or spike) may have had a 

detrimental effect on accuracy; or second, perceptual distortions may have 

contributed to missing the target as focusing on sights can be affected.  That said in 

total there were 37 rounds on target with 6 missing the target altogether.   

Priming (Briefing v No-Briefing) 

To explore if participants were influenced to shoot faster after they were primed with 

information pertaining to the stimulus having access to a firearm, spontaneous shoot 

(Ex 2) and briefing shoot (EX 4), were compared.   
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Figure 10: Average Reaction Times: Ex 2 v Ex 4 

The chart above (Figure 10) represents the overall reaction times for both conditions 

where it was originally envisaged that receiving an intelligence briefing would result 

in participants reacting faster as they would be primed with specific information.  

Indeed, this is exactly what can be reported as there is a likelihood that receiving a 

briefing will result in participants reacting on average 1.56 seconds when compared 

to reacting spontaneously on average 2.33 seconds.  In essence, receiving a briefing 

that the suspect is armed with a firearm will result in participants reacting 33% faster. 

 

Figure 11: Compare Reaction Ex 2 v Ex 4 
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The above chart (Figure 11) clearly points to a difference between briefing (B) shoot 

condition and spontaneous (NB) shoot condition.  Applying the survival scale may help 

to put this into perspective where only one was slightly reactive (B), as opposed to 

four (NB), not survivable for the participants and eight moderately reactive (B) five 

(NB), injury to participant but survivable, two very reactive (B) three (NB), not 

survivable for the stimulus.   

Let me explain this slightly different if moderately reactive attracts a score of 3 then 

(B) = 3 x 8 = 24, (NB) = 5 x 3 = 15, very reactive a score of 4 then (B) = 2 x 4 = 8, (NB) = 

3 x 4 = 12.  Thus (B) 24 + 8 = 32, (NB) 15 + 12 = 27.   

Therefore, there is a discernible difference (32 v 27) when reacting after receiving an 

intelligence briefing as opposed to reacting spontaneously.   

 

Figure 12: Hit and Miss: Ex 2 v Ex 4 

This chart, (Figure12), compares the hit and miss rate when comparing both shooting 

conditions.  On this occasion there is no discernible difference between both 

conditions.   

In the first instance it is clear that participants reacted faster during the briefing 

condition 1.56 seconds as opposed to a non-briefing condition 2.33 seconds.  

Secondly, it was clear that participants were more inclined to react more effectively 
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when compared to a non-briefing.  Finally, hit and miss did not produce any discernible 

difference.   

False Negatives 

False negatives, (not acting when action was deemed necessary), was considered at 

the outset as a red flag for shoot conditions.  With four persons failing to engage the 

stimulus during the shoot conditions may be described as worrying.  All four struggled 

to remove their firearm.  This would have been a fatal encounter for these four 

participants.  However, this only refers to 17% of the participants which means 83% 

acted correctly.   

The four participants who failed to react to a male with a firearm would be deemed 

to fall into the category of false negatives as they failed to act when action was 

required. 

False Positives  

It was also envisaged that participants would overreact and shoot when involved in a 

no-shoot experimental condition.  In other words, participants would engage in false 

positives where they would react when not required to do so.  The type of reaction 

imagined would see the participant shoot the stimulus even when they drew a mobile 

phone.  However, with the discovery of the subliminal interval gap, shooting someone 

is no longer a valid interpretation of a false positive.   

Therefore, the argument is not to dispel the notion of false positives but on the 

contrary to show that they did occur at another level.  This is based on the fact that 

67% of participants drew and pointed their firearm at an aggressive male who only 

withdrew a mobile phone.   
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Stress 

Heart Rate 

Heart Rate 

 N Minimum Maximum Mean Std. Deviation 

HR Anticipatory 48 62 122 88.69 13.773 

HR Spike 48 72 152 117.79 18.766 

HR Post 48 50 113 69.83 11.652 

Valid N (listwise) 48     

Table 5: Heart Rate 

The table above demonstrates the variants with regard to heart rate with minimums, 

maximums and mean for recorded heart rate. 

Anticipatory stress was recorded as minimum of 62 beats per minute (BPM) and 

maximum of 122 BPM with (SD = 13.773), across all genders.  Heart rate then spiked 

at the point of contact, in other words when the stimulus drew a mobile phone or 

firearm, with minimum spike recorded as 72 BPM and maximum of 152 BPM (SD = 

18.766), across all genders.  Please note, anticipatory stress and heart rate spikes were 

recorded for every participant. No one was immune.   

All Experimental 
Conditions 

 Gender Female Male 

Stress Type   

Anticipatory Mean 

BPM 

% from rest 

(SD = 13.77) 

88.69  

28.41% 

(SD = 14.72)  

85.00 

20.87% 

(SD = 14.71) 

89.33 

29.49% 

Spike Mean 

BPM 

% from rest 

(SD = 18.77) 

117.79 

71.24% 

(SD = 25.52) 

121.00 

71.03% 

(SD = 17.99) 

117.36 

71.27% 

Table 6: Average Heart Rate 

Table 6 above, provides average comparison across all participants.  Based on baseline 

heart rate (normal heart rate) it was established that anticipatory stress was on 

average 28.41% higher with heart rate spiking on average 71.24% higher.   

Using the percentage from base rate formula the following comparators across all 

experimental conditions are made known (table 7):  



 
 

110 

Experimental 

Condition 

1 

No Shoot 

2 

Shoot 

3 

No Shoot 

4 

Shoot 

Mean 

Stress Type 

Anticipatory 25.62% 28.97% 33.77% 25.27% 28.41% 

Spike 64.71% 69.90% 77.88% 72.47% 71.24% 

Table 7: Heart Rate across Experimental Conditions 

At first glance one would struggle to determine if there is any bespoke issue 

emanating from these figures therefore, I have produced a graph, (please see Figure 

13 below) to assist with interpreting these figures. 

 

Figure 13: % From Baseline 

The first red trend line represents percentage from base rate for anticipatory stress.  

The only experimental condition that is breaking the line is intelligence briefing no 

shoot condition.  The only pertinent explanation is that participants were expecting 

the stimulus to produce a firearm and instead they removed a mobile phone.  This is 

repeated by the black trend line, in the same condition, and as mentioned the only 

correlation has to do with expectation, firearm versus mobile phone.  This notion is 

borne out by observations as participants looked rather perplexed when they realised 

it was only a mobile phone especially after receiving a very specific intelligence 

briefing that the stimulus had access to a firearm.  However, further analysis will be 
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applied to determine if there is a link between heart rate and reaction as envisaged at 

the outset.   

What has been established, so far, is that the average changes in heart rates fluctuate 

up and down in line with anticipation and spike stages.  Having considered the 

descriptive data above it is important to determine if, statistically, stress played a role 

in how the participant reacted or not.   

Post recorded heart rate is being used as a measure for baseline heart rate as this was 

considered a more appropriate approach as all participants clearly demonstrated 

anticipatory stress.  The rationale is rather straightforward as anticipatory stress was 

already at an elevated rate hence, it would not be considered an appropriate 

measuring scale.  Therefore, changes between baseline and heart rate spikes will be 

used as an indicator for levels of stress where a higher change in heart rate value will 

then indicate a higher level of stress.   

Plotting all of the raw data on a scatter plot showed no correlation / pattern between 

the level of stress (i.e. change in heart rate) and reaction.  The points were widely 

scattered, i.e. a greater level of stress does not correspond to a greater number of 

participants with slower reaction times.  Following up with a Spearman’s correlation 

statistical test (ordinal combined with interval / ratio data) to test correlation on a 

linear value (between -1 and +1 where values closer to -1/+1 represent strong 

correlation and values closer to 0 represent weak or no correlation) also indicated no 

significant correlation between the two variables (rs = -0.043, n = 48, (2 tailed test) p 

= 0.770).    

Correlations 

 Change in HR Reaction Scale 

Spearman's rho Change in HR Correlation Coefficient 1.000 -.043 

Sig. (2-tailed) . .770 

N 48 48 

Reaction Scale Correlation Coefficient -.043 1.000 

Sig. (2-tailed) .770 . 

N 48 48 

Table 8: Heart Rate v Reaction 
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Correlation between Change in heart rate and Reaction Scale is -0.043, which indicates 

no correlation.  The p-value for this correlation test is 0.770, which confirms the test 

is not significant.  P-value of less than 0.05 was used to consider if there was 

significance to reject or accept the null hypothesis.   

In order to gain a deeper appreciation of the data and to determine if there was any 

indication of participants overreacting or underreacting (decision to shoot or not) a 

cross-tabs (experimental condition and Shoot / No shoot) was run.   This was necessary 

to establish if there was any relationship between experimental conditions and shoot 

or no shoot.  Please see table 9 below.    

 

Experimental Condition   * Shoot or No Shoot Crosstabulation 

Count   

 

Shoot or No Shoot 

Total Yes No 

Experimental Condition No Shoot (Spontaneous) 0 12 12 

Shoot (Spontaneous) 10 2 12 

No Shoot (Planned) 0 12 12 

Shoot (Planned) 10 2 12 

Total 21 27 48 

Table 9: Crosstabs Shoot No Shoot 

At first glance all appears normal as participants appear to react as expected (i.e. shoot 

when they are supposed to and don’t when they are not supposed to).  What I mean 

by this is no one actually shot the stimulus when they produced a mobile phone, 

although four participants failed to engaged an armed stimulus.   

Creating new variables in SPSS changed the data type (ordinal to nominal) so that I 

could test analysis of variance (ANOVA).  The new variable was named ‘Reacted 

Correctly’ with two values (Yes/No) where the following definitions applied: 

1. Reacted Correctly = Yes, if Experimental condition was No Shoot and the officer 

didn’t shoot. 

2. Reacted Correctly = Yes, if Experimental condition was Shoot and the officer 

did shoot but also hit. 
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3. Reacted Correctly = No, if Experimental condition was No Shoot and the officer 

did shoot. 

4. Reacted Correctly = No, if Experimental condition was Shoot and the officer 

didn’t shoot. 

The following tables show the results from this ANOVA test: 

 
Difference from Baseline and 
Reaction      

      

 N Mean 
Std. 
Deviation Std. Error Minimum Maximum 

       

Yes 44 50.05 14.322 2.159 21 87 

No 4 32.5 7.594 3.797 22 39 

Total 48 48.58 14.675 2.118 21 87 

Table 10: ANOVA: Heart Rate v Correct Reaction 

 

ANOVA 

Diff from Baseline   

 Sum of Squares df Mean Square F Sig. 

Between Groups 1128.758 1 1128.758 5.774 .020 

Within Groups 8992.909 46 195.498   

Total 10121.667 47    

Table 11: ANOVA Table 

Interestingly, those officers who reacted correctly had higher average stress levels 

than those who reacted incorrectly (a change in Heart Rate of 50.05 versus 32.50).  

The p-value of 0.020 indicates that the difference is statistically significant.   

In summary, there is significant evidence to conclude that the level of stress 

experienced by an officer who reacts correctly is different to that of an officer who 

reacts incorrectly F(1, 46) = 5.774, p-value = 0.020, (2 tailed test).    

P-value of less than 0.05 was used to consider if there was significance to reject or 

accept the null hypothesis.   

Using the above data, it is clear that no participants overreacted and shot the stimulus 

when they drew a mobile phone.  Therefore, the ANOVA test confirms that higher 
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stress levels has been associated with a positive reaction and in contrast lower stress 

with incorrect action.  Another noteworthy finding associated with the thesis.   

Questionnaire 

The purpose of this final aspect of testing, questionnaire, was to determine if 

performing under stress resulted in participants displaying some form of perceptual 

distortions and other associated behaviours such as fear, feeling helpless etc.  All 48 

participants completed the questionnaire post-experimental condition based on their 

experimental condition experience.  This was completed on their own without any 

assistance.  All participants continued to wear their heart rate monitors as they 

completed their questionnaire and this was used to determine a baseline for analysis.   

For clarity questionnaire analysis will be grouped into the following main topics: 

1. Perceptual Distortions: Memory, Time, Vision, Sound and Thoughts 

2. Fight, or Flight 

3. Freeze, Fright and other Emotional Responses  

4. Reflection  

Please note that the majority of questions are based on a Likert scale of strongly 

disagree, disagree, neutral, agree and strongly agree.  Therefore, when interpreting 

the data, it will follow this format.   

The average time for exposure to the stimulus was 3.07 seconds (SD = 1.20) for all 

experimental conditions.  Even during this small time period, it is evident that a 

number of individuals experienced a range of emotions including perceptual 

distortions amongst others.  As stated above it is intended to review the answers to 

these questions as per their groupings, for ease of reference I have bolded the actual 

question as used on the questionnaire.    
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Perceptual distortions  

• Memory: 52.1% (SD = .505) were unable to recall how many rounds they were 

issued with and one person was convinced he fired three rounds when he 

actually fired four rounds. 

 

Figure 14: Perceptual Distortions - Memory 

Please see Figure 14 above in relation to memory recall for rounds issued with.  This 

chart shows quite clearly that 52% were unable to provide recall about how many 

rounds they were issued with.  Prior to their experimental condition all participants 

were issued with two magazines containing five paint rounds each.  This was 

reinforced on two occasions to ensure they were aware of how many rounds they had.   

• Time: 37.5% (SD = .715) experienced time either speeding up or slowing down. 
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Figure 15: Perceptual Distortion - Time  

Figure 15, summarises how 12.5% stated that time slowed down and 25% believed 

the opposite with time speeding up.   

• Vision: 70.8% (SD = 1.33) experienced tunnel or expanded vision or increased 

attention to detail. 

 

Figure 16: Perceptual Distortion -Vision 

Figure 16, summarises how 45.8% stated that they experienced tunnel vision, 2.1% 

expanded vision, 22.9% increased attention to detail.  This is a noteworthy finding as 

6

12

30

48

0 10 20 30 40 50 60

Slow Motion

Fast Motion

Normal

Total

Frequency

Time

22

1

11

14

0 5 10 15 20 25

Tunnel Vision

Expanded Vision

Increased attention to detail

Normal

Frequency

Vision



 
 

117 

70.8% reported that they had experienced perceptual distortions associated with 

vision.   

• Sound: 45.9 % (SD = .988) reported sound either being diminished or 

intensified.   

 

Figure 17: Perceptual Distortion -Sound 

Figure 17, summarises how 45.9% stated that sound either intensified or diminished, 

this figure includes the ‘other’ into this count.  This person stated that they had 

experienced both conditions as sound intensified initially but at the point of contact 

sound actually diminished.   

• Auto Pilot: 33.4% (SD = 1.166) reported feeling distracted with concerning 

thoughts or operating on autopilot.   
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Figure 18: Perceptual Distortions – Auto Pilot 

Figure 18, summarises how 14.6% stated that they were distracted with concerning 

thoughts.  It is not known what these thoughts were but similar research reported 

that focusing on the threat leads to focusing on negative events, such as dying, and 

this increases stress that in turn results in risk-averse decisions.  Of this 14.6% only 

one discharged their weapon with the other six involved in a no-shoot condition.  

Perhaps, regret for failing to act may provide some insight as these participants stated 

that they should have done something.  No matter what the reason for this response 

it is suffice to say 14.6% felt strongly enough to report having concerning thoughts.  

18% reported operating on autopilot a phenomenon where the officer feels 

dissociated from the event where they just operate on automatic or display a sense 

of helplessness.   

Fight, Fright, Freeze, Flight 

• In relation to freezing only 4.2% (SD = .863) mentioned that they had frozen.   

• 2.1% (SD = .767) strongly disagreed if they responded freely.    

• When asked if they were up for the fight, 4.2% strongly disagreed, 6.3% 

disagreed, (SD = .875).   

• In contrast to fight, respondents were asked if they felt totally passive.  14.6% 

strongly disagreed, 57.3% disagreed, 22.9% were neutral, 6.3% agreed, (SD = 

.771).  
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Figure 19: Stand their Ground 

• In addition to actually asking if they were up for the fight respondents were 

also asked if they were content to stand their ground (Figure 19).  4.2% 

strongly disagreed, (SD = .773).   

• No one wanted to run away (SD = .875) and 4.2% agreed (SD = .861) they 

wanted to be somewhere else. 

• 11% (SD = .917) either strongly disagreed or disagreed that they were in the 

zone.   

• When asked if they were really fearful throughout 33.3%s strongly disagreed, 

50% disagreed, 12.5% neutral.  However, 4.2% agreed.  (SD = .789).   
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Figure 20: No Fear 

• In contrast those who were asked if they had no fear (Figure 20) provided the 

following responses.  6.3% strongly disagreed they had no fear, 50% disagreed, 

(SD = 1.005).  This is really interesting as 56.3% admitted to experiencing fear.  

It can be assumed that this fear, for the majority, was not constant as revealed 

by the question in relation to feeling fear throughout.   

• When asked if they panicked only 4.2% agreed and 2.1% strongly agreed that 

they panicked, (SD = .898).   

 

Figure 21: Totally Relaxed 
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• The contrasting question asked if they were totally relaxed (Figure 21) where 

2.1% strongly disagreed, 60.4% disagreed, (SD = .647).  This would also be 

deemed to be noteworthy as 62.5% confirmed that they were not totally 

relaxed.   

• In relation to feeling vulnerable 18.8% agreed that they felt vulnerable, (SD = 

.971).   

• In contrast to those admitting to feeling vulnerable 12.5% disagreed that they 

were confident in their action, (SD = .743).   

Reflection 

The final aspect of the descriptive assessment of the questionnaire revolves around 

reflective learning specifically around any changes for the future.  To set the scene 

respondents were asked to rate if they believed they acted too quickly or too slowly.   

• In relation to the first question 22.1% agreed that they had acted too quickly, 

(SD = .898). 

• Responding to the notion that they acted too slowly, 10.4% agreed with 10.4% 

strongly agreeing, (SD = 1.217).  Therefore, 20.8% agreed they acted too 

slowly. 

• In addition, respondents were asked to consider if they should have 

responded sooner.  18.8% agreed, 2.4% strongly agreed they should have 

responded sooner one.  Therefore, 21.2% (SD = 1.109) believed they should 

have responded sooner. 

• Respondents were then asked if they totally overreacted only 2.4% agreed (SD 

= 1.65) they had overreacted.   

• In contrast respondents were asked if they should have done something.  

14.6% agreed and 4.2% strongly agreed, (SD = 1.01).  

• Continuing on the theme of reflective learning, respondents were asked to 

answer the following question, I am not sure if my action was entirely lawful.  

2.1% agreed, this one male respondent was involved in a spontaneous no 

shoot, who drew and pointed their weapon but did not fire.  Perhaps, the 

respondent felt that drawing and pointing a weapon at the stimulus who only 
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drew a mobile phone was unlawful especially as there was no briefing 

involved.   

• In contrast respondents were asked if they were confident that they had acted 

lawfully.  2.1% strongly disagree.  This male was involved in a briefing shoot 

condition, where they were moderately reactive discharging their firearm and 

hitting the target.  Moderately reactive is defined as drawing their firearm but 

only after the stimulus had drawn, pointed and discharged their weapon.  

Therefore, it could be assumed that this male believed they were shooting at 

an unarmed target as perhaps the stimulus was no longer acting.  2.1% 

disagreed.  This male was involved in a spontaneous no shoot condition where 

they drew and pointed their firearm.  Perhaps, the respondent felt that 

drawing and pointing a weapon at the stimulus who only drew a mobile phone 

was unlawful especially as there was no briefing involved.   

• Asking if they would handle this type of situation completely different next 

time 4.2% agreed, (SD = .739).  These two participants, male and female, were 

involved in shoot conditions, where they did not engage the stimulus.  

Therefore, it is understandable why they would change their future behaviour 

as both would have been deemed to be fatal encounters for the participants.   

 

Figure 22: No Future Change 
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• In contrast the final question, I would not change anything if presented with 

the same scenario (Figure 22), asked the respondent to also consider future 

behaviour.  However, 45.8% stated they would change if presented with the 

same scenario, 35.7% agreed and 8.3% strongly agreed, (SD = 1.096).  Deeper 

analysis would deem these participants to have reacted too slowly and 

perhaps this was strong in their minds when completing the questionnaire.  

Indeed, their reaction would have seen them outgunned by the stimulus 

therefore, this is a positive that they recognised their shortcomings.   

  



 
 

124 

Summary 

The purpose of this chapter was to examine in depth the results generated from the 

methods used.  These results were presented in a chronological order in line with the 

action-reaction continuum associated with police use of firearms.  This continuum was 

unveiled during in-depth video analysis where it was evident that participants 

followed a bespoke process when deciding to shoot or not to shoot.   

The starting point was the sensory input where it was evident that participants gaze 

was clearly focused on the stimulus.  This focus was already in play as soon as the 

participant was placed five metres from a door.  With their entire attention directed 

to that area this did not wavier until the conclusion of the experimental condition.   

The catalyst for responding to the threat should have corresponded with the 

disappearance of the stimulus hands but precise timing revealed this did not occur 

until 1.38 seconds after the fact.  This immediately put the participant on the reactive 

scale as combining reaction it took on average 3.54 seconds to draw and point their 

firearm but did not discharge it.  This is why it was decided that only 34.5% of 

participants would have outgunned the stimulus as the others would either have 

sustained an injury or been fatally wounded by the stimulus. 

Instead, there was a discernible pause where it was discovered that on average 

participants paused for 0.45 seconds before discharging their firearm.  This was 

subsequently termed a subliminal interval gap as respondents did this without 

thinking.  This is a noteworthy finding as there is nothing within the firearms literature 

that is associated with this subliminal interval gap.  Combing all the times together 

revealed an average overall response time of 3.99 seconds for the participant to 

perceive, respond and discharge a round at an armed stimulus.  This is concerning as 

the stimulus was able to draw and point and discharge their weapon in 3.07 seconds.   

Priming the participant with information that the stimulus had access to a firearm 

resulted in faster reaction.  Comparing both shoot conditions revealed that priming 

caused participants to respond 33% faster.  False positives (reacting when not 

required) were observed as participants drew and pointed a firearm at someone with 
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a mobile phone.  False negatives (not reacting when required) were also noted as a 

number of participants should have reacted but did not.   

Heart rate, as a proxy for stress, was tangible as all participants experienced 

anticipatory stress and stress spiked when responding to the threat.  It was also 

ascertained that high heart rate (stress) was associated with positive reaction, in that 

participants shot when they were supposed to and did not shoot when they were 

supposed to.  As opposed to lower heart rate (stress) as this was associated with not 

reacting correctly where participants failed to engage an armed stimulus.   

The final aspect of testing was associated with the emotional response to these 

experiential conditions where it was revealed that participants did suffer from a 

myriad of perceptual distortions.   
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Chapter Five: Discussion 

Introduction  

The purpose of this chapter is to discuss in depth the results generated with the 

intention of aligning this thesis with likeminded research.  However, it is noticeable 

that there are no other research projects that consider the entire gambit of research 

as promoted by this study. Instead, other researchers have concentrated on single 

focused items such as, reaction, stress, intelligence briefing versus non intelligence 

briefing or perceptual distortions.  Therefore, this research can be assumed as being 

original with findings providing a benchmark for future research with a copy to be 

supplied to the host organisation so that decision makers can better prepare firearms 

officers for real life encounters.   

The chapter will discuss the findings in line with the action-reaction continuum 

associated with police use of firearms.  This will provide continuity with the results 

chapter.  The seven steps associated with the continuum will form the basis for 

discussion.  Along the way it will be noted that decisions are made fast according to 

experience and that participants subscribe to a number of heuristics.  Stress was 

associated with correct reaction and perceptual distortions were evident.   

Throughout the chapter there will be a number of recommendations made to ensure 

the lessons learnt are not lost but put to good use for future training and ensuring 

organisational learning is achieved. 
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Discussion 

After reviewing the video footage, frame by frame, it became obvious that all 

participants followed a bespoke process.  I have termed this as an action-reaction 

continuum as it is dependent on the stimulus acting prior to the police reacting.  This 

continuum reflects the actual process that participants used when making decisions 

to shoot or not to shoot.  It is intended to follow this continuum when discussing the 

pertinent results associated with this research.  

Figure 6 below highlights the main steps associated with this continuum with a brief 

outline of those steps.  I have deliberately broken this down into seven steps as this 

truly reflects the decision-making process associated with police use of firearms.  I am 

also proposing that this continuum can now be translated from the experimental 

world and used within the operational police environment and by default is now 

substantiated and available for future research.  This is a noteworthy discovery as 

there is no previous research associated with the action-reaction continuum.   

It is recommended that police firearms instructors adopt this as a means of preparing 

officers to respond to aggressive confrontations, please see Figure 6 below. 
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Figure 6: Modified Action Reaction Continuum 

Action Reaction Stages:  

1. Sensory input (perception)  

2. Cognition (deciphering what was unfolding before them to select 

the most appropriate response) 

3. Reaction time (removing firearm from the holster) 

4. Pointing the weapon 

5. Interval gap (subliminal evaluation) (.45 seconds) 

6. Shoot or not (decision-making process) 

7. Evaluate (threat still exists continue firing or cover attacker with 

weapon until threat neutralised) 

Sensory Input 

To ensure the participants had a reason for attending this location they received an 
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2. This was then supplemented with additional information for the planned 

response as they were provided with specific intelligence about the male.  

Police have received intelligence that this male has access to a firearm. 

Having briefed the participants and placing them five metres from the door of a 

building, their complete focus was on that door as they were expecting an aggressive 

male to emerge.  Even before the stimulus emerged all focus was on the door in 

expectancy and as a soon as he opened the door the participants were fully fixated on 

him as their gaze appeared to follow his every move.  Whilst remaining fixated on the 

stimulus the participants made every effort to resolve the situation by attempting to 

negotiate as previous training dictated.  It was interesting to note how some 

participants even mirrored his movements raising and lowering hands in sync in some 

sort of involuntary dance. 

It is important to note that there is no research that encompasses all the steps 

associated with this continuum.  Therefore, it was deemed a vital mission for this 

research to uncover every salient fact about how participants responded to a 

threatening situation.  Reaction was measured partly to confirm how participants 

reacted and also to establish benchmark times and to bring up to date similar single 

focused studies that had taken place nearly a decade ago.  Reaction was subsequently 

broken down into two phases.   

The first phase was to determine the time it took the participant to recognise that 

there was a threat (sensory input) and for this to stimulate (cognition) a reaction.  It 

was always envisaged that the catalyst for the participant to reach for their firearm 

and to respond to a threatening situation would be when they noticed his hands 

reaching behind his back.  In a similar vain to that of American police officers shouting 

‘show me your hands’.  The stopwatch (Kinevoa©) commenced as soon as the 

stimulus hands reached behind their jacket or disappeared and this was measured in 

line with how long it took the participant to reach for their firearm.  This was a very 

precise measurement and no other researcher has reported anything similar.   
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The only other study that may be attributed to cognition time was by Lewinski, & 

Hudson, (2004, p. 9) who estimated it to take 0.25 seconds for officers to think about 

reacting.  In comparision the results for this reaserch, for all experiential conditions, 

established that Cognition time, averaged at (n = 48) 1.14 seconds (SD = .88).  

However, this time lagged slightly during the shoot only conditions (n = 24) averaging 

at 1.38 seconds (SD = 0.94).  It is difficult to understand why this time has increased 

since the Lewinski study, perhaps using the sports coaching software provided a more 

conclusive result, no matter what this thesis is espousing 1.38 seconds as the new 

standard.   

I had considered using 1.14 seconds as the standard (all conditions) but decided 

against it.  I realised that participants would have comprehended that the stimulus 

was removing a firearm therefore, there would be additional pressure involved thus 

the extra time.   

Therefore, I would recommend that 1.38 seconds is now used as the new standard 

cognition time especially as Lewinski’s research was nearly 15 years ago.  The 

importance of establishing this time cannot be understated as police firearms 

instructors can now use this time to prepare firearms officers so that they can win the 

gunfight.   

Reaction Time 

Phase two was to look at the time it took from the stimulus’ hands disappearing and 

for the participant to consider this as threatening and to draw and point their firearm.  

In other words, deciphering what was unfolding before them so that they could select 

the most appropriate response.  Combining the 1.38 seconds as the standard it was 

established that participants drew and pointed a weapon at an armed individual on 

average 3.54 seconds (SD = 1.78).  This may not sound like a big deal but when you 

consider the stimulus on average drew and pointed a firearm in 3.07 seconds (SD = 

1.42) then there is an obvious lag and this lag may actually be the difference between 

life and death.  However, it will be discussed below that this time will be extended by 

a further .45 seconds with the discovery of a subliminal interval gap.   
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At first glance it is obvious that police are reacting and the stimulus has the advantage 

of being faster on the draw.  These results are much slower than what was previous 

reported as other researchers have reported that the average time for drawing a 

weapon was 1.52 seconds (Jason, 2010, p. 10) or 1.87 seconds (Lewinski, 2002, p. 23).  

However, these previous studies only considered drawing and pointing a weapon and 

did not consider the time it took to recognise there was a threat.  Extrapolating 

drawing and pointing only would see an average of 2.16 seconds for this research and 

even this time is slower, but this has to be considered in the whole and not as a 

standalone position.   

To ensure the experimental conditions reflected reality no time limit was set for the 

initial exchange between participant and stimulus.  This was designed to ensure 

participants were afforded the opportunity to use their training especially around 

negotiation skills.  It was always envisaged that they would attempt to converse with 

the stimulus in order to resolve the situation verbally.  The brief to the stimulus was 

to interact, aggressively, and at a point when they deemed there was no resolution, 

they would reach behind their back simulating reaching for a weapon.  It is interesting 

that this all took place during approximately 4 seconds.   

Reaction Scale 

Continuing on this theme of reaction and to ensure all participants were consistently 

measured the following coding descriptors were used to determine if there was an 

issue with motor skills: 

1. Non-Reactive: (failing to remove the firearm from the holster); 

2. Slightly Reactive: (struggling to remove the firearm and only getting it out 

of the holster but too late to act); 

3. Moderately Reactive: (firearm removed from the holster with 

infringements but still able to respond); 

4. Very Reactive: (fast but less efficient removal of firearm from the holster 

with very minor infringements but still on target); and 
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5. Extremely Reactive: (fast and efficient removal of firearm from holster 

without any issues and on target). 

Please note: parallels can be aligned to a real-life setting where it would be assumed 

that 1 and 2 would be fatal encounters for the police, 3 may see the officer being 

wounded but survivable whereas, 4 and 5 would be fatal for the attacker.   

 

Figure 7: Reaction Scale 

Figure 7, above, provides sufficient evidence of a number of participants actually 

struggled to remove their firearm.  Based on the coding descriptors for reaction, 29.2% 

(SD = 1.25) would not have survived the encounter if it had been a shoot condition.  

Thankfully 50% were no shoot conditions.  That said, the graph below (Figure 8, shoot 

or no shoot) does present some concern as four officers failed to actually engage 

during the shoot experimental conditions.   

On the other side of the coin no participants discharged their firearm when confronted 

by a mobile phone therefore, the only major concern arising is why four participants 

failed to engage an armed assailant.   

35.4% would have sustained a wound but most likely would have been able to return 

fire.  This is based on the view that firearms officers are highly trained as opposed to 

the attacker who would not have received such training and certainly would not have 

regular refresher training.  The final 35.4% would clearly out gun the attacker.   
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These first two phases, sensory and cognition, occurred simultaneous to each other 

with the sensory input providing the visual cues so that they could be interpreted and 

responded to.  It was evident that participants believed they were under a threat as 

they reacted by reaching for their firearm.  It is obvious therefore, that visual cues 

emanating from the stimulus was enough for the participant to draw and point their 

weapon.  Previous research by Best & Quigley, (2003, p. 350) had already proffered 

the notion that police firearms officers operated under their experiential thinking 

mode, steered by their training; for this research negotiation and reaction.  Therefore, 

combining training and visual cues was suffice for the participants to draw and point 

their firearm.   

Whilst it is recognised that previous experience is deemed essential when making 

decisions especially those surrounding naturalistic decision making, defined as ‘the 

way people use their experience to make decisions in the field’ (Zsambok, 2014, p. 4).  

It can be further concluded that these participants were able to rapidly categorise 

situations to make effective decisions as reported by Klein, (2008, p. 456).  Following 

Klein’s recognition-primed decision-making model (RPD) it is clear that there was a 

‘blend of intuition and analysis’ (Klein, 2008, p. 458).  Previous training (Intuition or 

experience) provided the basis for RPD as the participants were able to infer that 

hands disappearing was suffice for a rapid decision.  Combined with a mental 

simulation options can be considered and dismissed, negotiations have failed 

therefore, my only redress is to draw and point a firearm (Klein, 2008, p. 457).  What 

this means is that the participants relied on their knowledge to rapidly identify and 

dismiss a number of options then use their experience to implement a solution.   

However, what has never been reported is the notion that firearms officers use 

heuristics or mental (cognitive) shortcuts when making a judgement (Kahneman and 

Tversky (1974, p. 1124).  These short cuts provide the participant with the means of 

filtering out of superfluous information so that decisions can be made more ‘quickly, 

frugally, and/or accurately’ as opposed to considering drilling down from a list of 

options (Gigerenzer & Gaissmaier, 2011, p. 454).  The three most common heuristics; 

availability, representativeness and anchoring can be observed throughout the 

experimental conditions.  However, it is important to note Kahneman and Tversky 
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(1974, p. 1124) go to great lengths to contend that these lead to subconscious biases.  

It can be stated that subconscious biases were applicable during the no shoot 

experimental conditions where the stimulus drew and pointed a mobile phone.  First, 

availability heuristic, is where the participant surveys the stimulus picking up any 

available information and potentially overestimating this information.  All the 

available information screamed to the participant that the stimulus was reaching for 

a weapon but did not do so Without the subliminal interval gap this may have been a 

fatal encounter.  Second, representative heuristic, a false positive that cues from body 

movement cemented the impression that the subject was about to discharge a 

firearm.   

False Positives  

At the outset it was envisaged that participants would overreact and shoot when 

involved in a no-shoot experimental condition.  In other words, participants would 

engage in false positives where they would react when not required to do so.  The 

type of reaction imagined would see the participant shoot the stimulus even when 

they drew a mobile phone.  However, with the discovery of the subliminal interval 

gap, shooting someone is no longer a valid interpretation of a false positive.   

Therefore, the argument is not to dispel the notion of false positives but on the 

contrary to show that they did occur at another level.  This is based on the fact that 

67% of participants drew and pointed their firearm at an aggressive male who only 

removed and pointed a mobile phone.   

False Negatives 

False negatives, (not acting when action was deemed necessary), was also considered 

at the outset as a red flag for shoot conditions.  With four persons failing to engage 

the stimulus during the shoot conditions may be described as deeply concerning and 

evidence of false positives.  All four struggled to remove their firearm.  This would 

have been a fatal encounter for these four participants.  However, this only refers to 

17% of the participants which means 83% acted correctly.   
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It is therefore, recommended that police firearm training introduce more stress 

related training as 17% is too high of a number to struggle to react.  It is obvious that 

these officers would benefit from more training.  Indeed, I echo the notion that to be 

effective and perform successfully when confronted by armed assailants then training 

must reflect reality (Norris, 2011, p. 34).  In order to prepare these officers for reality 

then there is a need to expose them to stress as this can assist to inoculate officers 

and develop their experiential thinking mode (Parsons, et al., 1998, p. 134).   

In addition, I would also recommend that officer tactical response is reviewed and 

police adopt a system where officers can place their hands on their holstered weapon 

during aggressive confrontations.  This will not only cut down their overall response 

times but will also assist with a smother withdrawal of their holstered weapon.  

However, this tactic would need to be practiced during firearm refresher training to 

ensure officers are fully au fait with the tactic. 

The final common heuristic anchoring was also observed as participants responded 

faster when they received information that the stimulus had access to a firearm, 

(please see priming below).   

Subliminal Interval Gap 

Having considered the initial reaction to the threat, careful review of the video 

footage, and with the stopwatch still running it was observed that there was a distinct 

lag between pointing a weapon and discharging a round.  This is where it gets really 

interesting as the time of 3.54 seconds, for experimental shoot conditions, only 

pertains to pointing a weapon and not discharging a round.  One of the most 

noteworthy findings of this thesis was the discovery of an ‘subliminal interval gap’ 

between pointing a firearm and actually discharging their firearm.  This averaged at 

0.45 seconds (SD = 0.56) and reveals a subliminal evaluation that is used to determine 

whether the participant actually discharged their firearm.  This then increases the 

standoff period to 3.99 seconds.  Please note, there is nothing in literature reporting 

this subliminal interval gap, hopefully future research may add to this finding as it is 

such a meaningful discovery. 
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In one sense this is a positive reaction in that this may save someone’s life especially 

if they pull out a mobile phone.  However, this equally applies to the participant as 

they are also at the mercy of the attacker and given the fact that it takes on average 

0.37 seconds to discharge a round then this interval gap could really be reworded as 

a life or death gap.   

Whilst is was not considered for this research but assumptions may be made that the 

stimulus could have discharged at least four rounds in this short period, before the 

participant reacted.  This is based on the following conclusion, difference between 

3.07 and 3.99 seconds and the fact that the stimulus can discharged one round every 

0.37 seconds.  This is borne out where four participants actually gave up as they 

realised the stimulus had outdrawn them as they struggled to remove their firearm 

with the realisation that there was nothing they could do.   

Shoot No Shoot 

Throughout the shoot conditions there were a number of participants who discharged 

their weapon and thankfully there was also a number who did not, especially as 50% 

were no shoot conditions.   

 

Figure 8: Shoot No Shoot 
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Of the 48 participants 28 or 58% did not shoot with four participants failing to engage 

the stimulus when he drew and pointed a weapon.  8% missed the target, 29% hit and 

8% combined missing and hitting the target as they fired multiple rounds.   

There was a distinct prevalence to discharging a weapon and training as the AFOs and 

SFOs discharged their weapons 100% of the time during shoot experimental 

conditions.  In other words, they were more inclined to shoot as opposed to those 

who were trained for personal protection only.  These participants only discharged 

their weapons on 75% occasions during the shoot conditions.  The main reason for 

failing to act was associated with struggling to remove the firearm from the holster 

and when they realised this was not going to happen, they resigned themselves to 

failure.  Post-experimental condition, all these participants reported that they should 

have acted quicker and acknowledged they were far too late in their actions.  

This may be described as concerning as it is more likely that those officers who receive 

less training are less likely to discharge their weapon even when confronted by a 

firearm.  Without stating the obvious it is these officers who are more than likely to 

encounter a spontaneous confrontation as opposed to AFOs and SFOs who normally 

deploy in teams and have time to plan their response.  However, this is only part of 

the issue as the following chart presents the number of shots fired and hit and miss 

rate.  Those who did shoot either hit, missed or a combination of hitting and missing 

the target.  This may be summed up from an accuracy position as: 

1. On target (anywhere on the body); 

2. Off-target (miss);  

3. Did not shoot; and 

4. Hit and miss combination. 
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Figure 9: Hit and Miss 

Figure 9 compares hit, miss and a combination of both.  The vertical axis refers to 

rounds fired, in order of discharge.  This clearly highlights how three participants 

missed with their first round, one participant missed with their first two rounds and 

one participant missed altogether.  The horizontal axis compares reaction across all 

conditions where odd numbers denote no shoot conditions and by default even 

numbers would refer to shoot conditions.  What is obvious from this chart, hit and 

miss, is the gaps as this is where the participant should have discharged their weapon.   

Those who fired more than two rounds may fall into what Meyerhoff, et al., (2004, p. 

251) termed as firing wildly without hitting the target definition.  This was based on 

the notion that stress played a vital role and firing wildly was the effect.  Perhaps, it 

could be argued that only 8% would fall into this category as they discharged a number 

of rounds where they missed their first round before hitting the target.  That said, 27% 

of participants fired more than one round and I would be hesitant to call this as firing 

wildly.  Instead, I would offer the proposition that these participants were so engaged 

with the shoot condition that they responded on an automatic basis where they 

consistently missed their first round before honing in on the target.   

Nevertheless, missing the target at a distance of five metres is extremely concerning 

as experienced firearms officers should not be missing at such close ranges.  However, 

there may be a reasonable explanation for this as during questionnaire analysis 70.8% 

0

1

2

3

4

5

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

R
o

u
n

d
s 

Fi
re

d

Participants

Hit and Miss

Miss Hit



 
 

139 

of respondents reported experiencing perceptual distortions associated with vision.  

The rationale for linking vision and missing the target is derived from literature as 

Andersen & Gustafsberg, (2016, p. 2) relate to potential problems with officer’s being 

unable to focus on the weapon sighting system, due to stress, as the visual sensory 

receptor is unable to focus at short distances.  The obvious implication is accuracy as 

weapons require the use of two sights, front and rear therefore, without proper focus 

then the target may be missed.  

That said in total there were 37 rounds on target with 6 missing the target altogether.  

There are a number of drawbacks associated with missing the target as a 9mm round 

has the capacity of travelling approximately one mile before its kinetic energy is 

dissipated and it falls to the ground.  Therefore, missed rounds have the potential of 

fatally wounding innocent bystanders or causing serious injury or damage.   

Priming (Briefing v No-Briefing) 

To explore if participants were influenced to shoot faster after they were primed with 

information pertaining to the stimulus having access to a firearm, spontaneous shoot 

(Ex 2) and briefing shoot (EX 4), were compared.   

 

Figure 10: Average Reaction Time 
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in participants reacting faster as they would be primed with specific information.  

Indeed, this is exactly what can be reported as there is a likelihood that receiving a 

briefing will result in participants reacting on average 1.56 seconds when compared 

to reacting spontaneously on average 2.33 seconds.  In essence, receiving a briefing 

that the suspect is armed with a firearm will result in participants reacting 33% faster. 

 

Figure 11: Compare Reaction Ex 2 v Ex 4 

The above chart (Figure 11) clearly points to a difference between briefing (B) shoot 

condition and spontaneous (NB) shoot condition.  Applying the survival scale may help 

to put this into perspective where only one was slightly reactive (B), as opposed to 

four (NB), not survivable for the participants and eight moderately reactive (B) five 

(NB), injury to participant but survivable, two very reactive (B) three (NB), not 

survivable for the stimulus.   
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Let me explain this slightly different (see Table 12, above) if moderately reactive 

attracts a score of 3 then (B) = 3 x 8 = 24, (NB) = 5 x 3 = 15, very reactive a score of 4 

then (B) = 2 x 4 = 8, (NB) = 3 x 4 = 12.  Thus (B) 24 + 8 = 32, (NB) 15 + 12 = 27.   

Therefore, there is a discernible difference (32 v 27) when reacting after receiving an 

intelligence briefing as opposed to reacting spontaneously.   

 

Figure 12: Hit and Miss: Ex 2 v Ex 4 

This chart, (Figure12), compares the hit and miss rate when comparing both shooting 

conditions.  On this occasion there is no discernible difference between both 

conditions.   
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Secondly, it was clear that participants were more inclined to react more effectively 

when compared to a non-briefing.  Finally, hit and miss did not produce any discernible 

difference.   
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response.  Previous research by Mitchell and Flin (2007, p. 387) and Vickers & 

Lewinski, (2012, p. 110) concluded there was no difference in reaction if the 

participant was briefed or not.  However, these assertions run contrary to real life 

evidence as priming (intelligence briefing) had an effect on Tony Long who fatally 

wounded Azelle Rodney after receiving an intelligence brief that he was armed with 

an automatic weapon, capable of discharging 1000 rounds a minute (R v Long, 2014, 

p. 4).   

In addition, this is counter intuitive as experience would dictate that receiving an 

intelligence briefing would cause officers to respond faster.  Perhaps, the answer lies 

with the discussion on heuristics, above, specifically anchoring.  Anchoring refers to 

relying on the information received during the intelligence briefing and acts as an 

anchor securing the participant to that information.  This anchor is extremely hard to 

shift once it is embedded and informing the participant that they had access to a 

firearm was suffice to ensure a faster response.  Although, not in the remit of this 

study but police briefings may also offer some insight into the influences associated 

with prejudicial decision making involved in race-related fatal police shootings.   

Evaluation  

Once the decision to shoot, or not, was made the final evaluation step provided the 

participants with an opportunity to assess the threat as this was considered essential 

as continuing to shoot or stopping shooting is wholly dependent on assessing the 

perceived threat.  This is why a number continued to shoot as the stimulus was still 

pointing their weapon at them.   

Stress 

It has been well established that police officers are exposed to stressors far beyond 

what the normal human would ever experience (Nieuwenhuys, Oudejans, & 

Saveslsbergh, 2012 p. 827; Anderson, Litzenberger, & Plecas, 2002, p. 400).  This is 

based on the notion that police respond to some horrific events and are faced with 

the most dangerous of individuals.  An example would be responding to a terrorist 

event where officers have to make life or death decisions.  Stressors emerge in 
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anticipation of an event and spike even further during an incident and take some time 

to recover post-event.  Nieuwenhuys, et al., (2012, p. 831) single out stress as the main 

cause for officers discharging their weapons during confrontations even if this is the 

wrong option (Nieuwenhuys, et al., (2012, p. 831).  The influence of stress cannot be 

understated as it has a direct influence on the expectation of a threat, false positives 

/ false negatives and shooting faster (Nieuwenhuys, et al., 2012, p. 832).  Stress for 

this thesis is defined as ‘an individual’s physiological response to an uncontrollable 

and unsolicited provocation’.  This was derived after considering the vast array of 

literature associated with stress and the fact there is no consensus on an agreed 

definition.  For this reason, it was decided to record heart rate as a proxy for measuring 

stress.   

During the proposal it was envisaged that base heart rate for comparison would be 

established when the chest band was positioned initially as it was assumed that 

participants would be more relaxed.  However, this proved wrong as during analysis it 

was discovered that as soon the chest band was fitted participant’s heart rate was 

elevated.  This was subsequently termed anticipatory stress, as per previous research, 

and this was constant as all participants displayed pre-testing stress.   

This is in line with previous research as Anderson et al. (2002, p. 415) reported that 

officers also suffered from perceived or anticipated stress at the outset of their shift 

and heart rates only return to resting, post shift.  McCraty & Atkinson, (2012, p. 60) 

mention that it took on average one hour for the heart rate to recover.  Without an 

actual resting heart rate, it is difficult to argue against these conclusions however, it 

was evident that stress did fall considerably post-experimental condition where it 

returned to what was described as a baseline, after ten minutes.  This was then used 

as a baseline for measurement against anticipatory and stress spikes.   

Having briefed the participant and then placing them on their static position, for 

testing, their heart rate remained reasonably constant with anticipatory stress.  

However, with the appearance of the stimulus it was notable that heart rate began to 

climb and as they reacted to the stimulus at the point of contact there was a 

discernible spike.  This spike reached its highest during this period of confrontation 
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and it was notable that it began to fall post confrontation.  Meyerhoff, et al., (2004, p. 

251) also concluded that there were significant spikes in heart rate during their 

experimental scenario.   

Based on baseline heart rate (normal heart rate) it was established that anticipatory 

stress was on average 28.41% higher with heart rate spiking on average 71.24% 

higher.  Figure 13, below, represents percentage increase from baseline rate.  This 

clearly highlights that during all experimental conditions there was discernible 

increases in heart rate.   

 

Figure 13: % From Baseline 

The first red trend line represents percentage from base rate for anticipatory stress.  

The only experimental condition that is breaking the line is intelligence briefing no 

shoot condition.  The only pertinent explanation is that participants were expecting 

the stimulus to produce a firearm and instead they removed a mobile phone.  This is 

repeated by the black trend line, in the same condition, and as mentioned the only 

correlation has to do with expectation, firearm versus a mobile phone.  This notion is 

borne out by observations as participants looked rather perplexed when they realised 

it was only a mobile phone especially after receiving a very specific intelligence 

briefing that the stimulus had access to a firearm.   
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In order to establish inferential conclusions with changes in heart rate and reaction I 

applied a number of statistical tests.  In the first instance a Spearman’s correlation 

statistical test (ordinal combined with interval / ratio data) was applied but this 

indicated no significant correlation between the two variables (rs = -0.043, n = 48, (2 

tailed test) p = 0.770).  Correlation between Change in heart rate and Reaction Scale 

is -0.043, which indicates no correlation.  The p-value for this correlation test is 0.770, 

which confirms the test is not significant, P-value of less than 0.05 was used.   

At first glance all appears normal as participants appear to react as expected (i.e. shoot 

when they are supposed to and don’t when they are not supposed to).  What I mean 

by this is no one actually shot the stimulus when they produced a mobile phone, 

although four participants failed to engaged an armed stimulus.  Creating new 

variables in SPSS changed the data type (ordinal to nominal) so that I could test 

analysis of variance (ANOVA).  The new variable was named ‘Reacted Correctly’ with 

two values (Yes/No) where the following definitions applied: 

1. Reacted Correctly = Yes, if Experimental condition was No Shoot and the 

officer didn’t shoot. 

2. Reacted Correctly = Yes, if Experimental condition was Shoot and the 

officer did shoot but also hit. 

3. Reacted Correctly = No, if Experimental condition was No Shoot and the 

officer did shoot. 

4. Reacted Correctly = No, if Experimental condition was Shoot and the officer 

didn’t shoot. 

The following tables show the results from this ANOVA test: 

 
Difference from Baseline and 
Reaction      

      

 N Mean 
Std. 
Deviation Std. Error Minimum Maximum 

       

Yes 44 50.05 14.322 2.159 21 87 

No 4 32.5 7.594 3.797 22 39 

Total 48 48.58 14.675 2.118 21 87 

Table 13: ANOVA: Heart Rate v Correct Reaction 
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ANOVA 

Diff from Baseline   

 Sum of Squares df Mean Square F Sig. 

Between Groups 1128.758 1 1128.758 5.774 .020 

Within Groups 8992.909 46 195.498   

Total 10121.667 47    

Table 14: ANOVA Table 

Interestingly, those officers who reacted correctly had higher average stress levels 

than those who reacted incorrectly (a change in Heart Rate of 50.05 versus 32.50).  

The p-value of 0.020 indicates that the difference is statistically significant.   

In summary, there is significant evidence to conclude that the level of stress 

experienced by an officer who reacts correctly is different to that of an officer who 

reacts incorrectly F(1, 46) = 5.774, p-value = 0.020, (2 tailed test).  P-value of less than 

0.05 was used to consider if there was significance to reject or accept the null 

hypothesis.   

Using the above data, it is clear that no participants overreacted and shot the stimulus 

when they drew a mobile phone.  Therefore, the ANOVA test confirms that higher 

stress levels has been associated with a positive reaction and in contrast lower stress 

with incorrect action.  Another noteworthy finding associated with the thesis.   

This potentially introduces one of the most significant findings for this research as 

higher heart rates are attributed to those that acted correctly as opposed to those 

that acted incorrectly who had lower heart rates.  What I mean by this is if the 

condition was a shoot condition and they did shoot then this was deemed to be the 

correct action.  The same applied to a no-shoot condition where acting correctly was 

not shooting.  I have been unable to track down any corresponding police use of 

firearms research that reached a similar conclusion.  

Perceptual Distortions 

The link between stress and perceptual distortions stems from an injection of 

hormones such as cortisol that are released into the body.  Adrenaline is then 

unleashed leading to increased levels of energy (Anderson, et al., 2002, p. 400).  The 
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resulting sympathetic response tends to alter perception, prior to and during police 

shootings (Klinger & Brunson, 2009, p. 135).  This level of stimulation has led to 

perceptual distortions (Honig & Roland, 1998, p. 117).  These distortions come in many 

forms and are related directly to how the body naturally responds to severe stress 

(Millar, 2006, p. 240).   

Klinger & Brunson (2009, p. 130) after reviewing a number of police-related shootings 

reported that in the majority of incidents, 94%, officers stated that there was some 

sort of altered perception, both during and prior to the shooting.  This research is no 

different as participants also experienced perceptual distortions.  Therefore, it can be 

concluded that real life distortions are also experienced during experimental testing.  

The average time for exposure to the stimulus was 3.07 seconds (SD = 1.20) for all 

experimental conditions.  Even during this small time period, it is evident that a 

number of individuals experienced a range of emotions including perceptual 

distortions amongst others.  For ease of reference I have bolded the actual question 

as used on the questionnaire.    

As previous literature revealed that police officers involved in traumatic incidents 

suffer from a number of perceptual distortions it was decided at the outset to include 

the most prevalent of these, memory, time, sound, vision and thoughts, at the start 

of the questionnaire.  The rationale was to capture immediate raw emotions 

associated with cognition more specifically the amygdala area of the brain as this part 

of the brain deals with emotional responses.  In summary, there are two sides to the 

amygdala.  The left side which induces negative or positive emotions and fears and 

the right side that is purely negative emotions or fears (Lanteaume, et al., 2006, p. 

1307).  This was deemed critical at the design phase for responding to stimuli that is 

deemed to be threatening (LeDoux, 2003, p. 733).   

Prior to their experimental condition all participants were issued with two magazines 

containing five paint rounds each.  This was reinforced on two occasions to ensure 

they were aware of how many rounds they had.  However, post-experiment 52.1% 

were unable to recall this fact.  Perhaps, one of the reasons for this lack of recall was 

due to other more pressing issues such as anticipatory or spikes in stress or the fact 
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that the load was different to that which they carry normally.  The latter difference 

was instigated purposefully in order to gauge if recall was inhibited or not and recalling 

you were issued with two magazines of five rounds each as this was not deemed to 

be an impossible number to remember.  Officers routinely carry three magazines, one 

loaded and with two spares therefore two magazines of five would not be deemed 

excessive for recall.  However, on this occasion one can say with certainty that the 

majority of participants experienced difficulties with memory recall.   

Another interesting discovery was how one of the officers, who fired their weapon, 

really believed they had discharged three rounds.  During analysis it was revealed that 

they actually fired four rounds.  Millar, (2006, p. 241) remarked that disturbances in 

memory are common for example, some were unable to comment on how many 

armed assailants there were or even recall how many rounds they had fired.  In the 

aftermath of the shooting of Jean Charles de Menezes one of the officers who 

discharged their weapon could not recall how many rounds they had fired (Punch, 

2011, p. 97).  In addition, one of the participants actually waited behind to ensure they 

had acted correctly as they believed they had, but had some doubts.  This person was 

reassured they had been involved in a shoot condition.   

Now translate these findings to the investigative world.  Take the participant above 

who really believed they had fired three rounds but actually fired four.  Imagine their 

surprise if this was withheld until court proceedings.  There is every likelihood that the 

prosecution could use this against them or even sow the seed of doubt about covering 

up or failing to disclose important facts etc.  Indeed, the opportunities for discrediting 

are boundless.  Therefore, with so many participants experiencing perceptual 

distortions there are implications for investigators and defence teams especially if 

there are conflicting views.  To achieve balance and ensure the armed officer is 

facilitated with the best opportunity to defend their actions then their defence team 

must also employ an expert who can provide interpretation particularly around the 

impact stress and perceptual distortions play on time-critical decisions (Engel & Smith, 

2009, p. 149; DuCharme, 2002, p. 2560).   
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Vision: 70.8% experienced tunnel or expanded vision or increased attention to detail.  

45.8% stated that they experienced tunnel vision, 2.1% expanded vision, 22.9% 

increased attention to detail.  This is a noteworthy finding as 70.8% reported that they 

had experienced perceptual distortions associated with vision.  Perhaps, this lends to 

the concept that police firearms officers actually utilise mental shortcuts and this is an 

effect of that process.  Sound: 45.9% reported sound either being diminished or 

intensified.  This figure includes one person who reported they had experienced both 

conditions as sound intensified initially but at the point of contact sound actually 

diminished.   

These findings concur with other research as individuals experienced issues with 

sound (Klinger & Brunson, 2009, p. 123) indeed, tunnelling occurs within both the 

auditory and visual senses (Artwohl, 2008, p. 5).  Meyerhoff, et al., (2004, p. 251) 

summarise sound tunnelling as officers failed to answer the police radio.  During a live 

police operation sound was diminished as reported by Tony Long where he mentioned 

that he could not hear the discharge of his weapon (Long, 2016, p. 262).   

Time: 37.5% experienced time either speeding up or slowing down.  12.5% stated that 

time slowed down and 25% believed the opposite with time speeding up.  Therefore, 

during the experimental conditions 37.5% can be said to have experienced some form 

of perceptual distortions with regard to time.  These findings concur with other 

research on time where some individuals experienced time speeding up whilst other’s 

experienced time slowing down (Honig & Roland, 1998, p. 117; Millar, 2006, p. 240). 

Thoughts threw up a number of surprises as 14.6% reported that they were distracted 

with concerning thoughts and 18% stated they were acting on autopilot.  Blanchette 

& Richards, (2010, p. 309) concluded that focusing on the threat leads to focusing on 

negative events, such as dying, and this increases stress that in turn results in risk-

averse decisions.  They allude to the fact that anxiety plays a significant part in 

determining how information is processed.  Perhaps, dying may appear a bit strong.  

Nevertheless, the realisation that if this was a real-life setting and they had failed to 

engage the stimulus, then this could have been an actual outcome.  In addition, 

perhaps regret for failing to act may provide some insight as 18.8% of participants 
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believed they should have done something.  On the other side of the coin 18% 

reported operating on autopilot a phenomenon where the officer feels dissociated 

from the event where they just operate on automatic or display a sense of 

helplessness (Millar, 2006, p. 240) indeed, this may result in the officer freezing 

(Broome, 2011, p. 152).  During a real-life fatal shooting a police officer (Tony Long) 

also described how he felt he was operating on autopilot (Long, 2016, p. 262).  

However, autopilot may also indicate that participants were operating under their 

experiential thinking mode.  More concerning is those who reported that they felt 

they were not in control, or believed they froze, or they did not act freely as this has 

operational implications.   

It is recommended that officers actually participate in similar training regimes as these 

experimental conditions as a number reported that this was exactly what they needed 

for confidence measures.  Please note, no participant wanted to run away from the 

condition.   

Only 4.2% reported freezing but what about fight and flight associated with the 

sympathetic nervous system (SNS)?  This is the ‘action centre’ for responding to the 

uncontrollable and unsolicited provocation (fight or flight) (Hickman, et al., 2011, p. 

230).  Another noteworthy finding was the fact that 10.5% who admitted that they 

were not up for the fight, 4.2% stated they had fearful thoughts, 4.2% reported 

panicking, 6.3% felt totally passive, wanted to be 4.2% somewhere else or 18.8% felt 

vulnerable.  These are truly interesting statistics as it is difficult to actually uncover 

comparators amongst research for fight or flight data.  Perhaps, the reason is that the 

questions have never been asked directly.  instead there is a given assumption that 

this phenomenon is presumed.  No matter what, these results confirm the notion of 

the fight, flight, fright or freeze response.   

Please note there is no discernible reason for these answers, apart from brutal 

honesty, as deeper analysis revealed these participants were involved in all the 

experimental conditions.  That said, when one looks through the microscope this may 

all stem from fear as 56.3% stated quite clearly that they felt fear and going further 

62.5% of participants believed they were not relaxed.  Where this fear is derived from 
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is difficult to determine.  Perhaps it may be due to taking part in a shoot or no shoot 

experimental condition or it may have provoked a reality check on the minds of those 

who responded this way.  Nevertheless, these are important findings and it is an 

imperative for policymakers and firearms trainers to develop more reality-based 

training.  If officers are to be effective and perform successfully when confronted by 

armed assailants then training must reflect reality (Norris, 2011, p. 34).  Going further, 

to be efficacious and to meet the objective of preparing officers for reality, then 

training will need to focus on exposing officers to stress.  This stress exposure training 

goes a long way to inoculate officers and develops their experiential thinking mode 

(Parsons, et al., 1998, p. 134).  In support of the notion of fear, others reported that 

they felt vulnerable (18.8%) whilst others 12.5% had no confidence in their actions.  

Wrapping up the questionnaire results, 21% felt they reacted too slowly, 18.8% 

believe they should have done something, and 46% stated they would change if they 

were faced with the same scenario in the future.   

What is evident is that participants experience a myriad of distortions during these 

experimental conditions.  This supports what has already been reported by previous 

research.  I am confident that the distortions experienced during this research are 

reflective of real-life encounters.  Therefore, this presents some difficulty for firearm 

officers as their perceived reality may vary from what actually occurred.  This is why it 

is an imperative that policy makers, and perhaps most importantly legal defence 

teams are provided with an understanding around split second decision making, stress 

and the effects of perceptual distortions.   

Therefore, it is recommended that the findings associated with this research are 

shared with the host organisation to better prepare firearms officers, in the first 

instance.  In addition, there is also a need for policy makers and legal defence teams 

to be made aware of the implications of how reality is skewed when police officers 

are exposed to highly stressful situations.  This is vitally important especially as 

perceptual distortions come in many forms and are related directly to how the body 

naturally responds to severe stress (Millar, 2006, p. 240).     
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Summary 

The purpose of this chapter was to contextualise the results in line with wider 

research.  It was evident that participants followed what has been termed as an action 

reaction continuum that followed seven unique but inextricably linked processes.  This 

is the first time these have been revealed and therefore set the benchmark for future 

research.  The starting process was related to the sensory mode where participants 

fixated on the stimulus.  Indeed, it was remarked how they involuntary mimicked the 

stimulus raising and lower their hands in sync.  

As soon as the hands of the stimulus disappeared inside his jacket this should have 

been the key to react as it should have provoked a reaction.  However, this was not 

the case as it was noted that there was a lag in response on average of 1.38 seconds.  

This time was promoted as the new norm based on the fact that this time referred to 

the stimulus reaching for a firearm and participants would have been mindful of this.   

Precise measurement was achieved by using a sports coaching software programme 

that allowed the researcher to start a stopwatch at the very moment his hands 

disappeared.  This time period concerned the first two aspects of the continuum, 

sensory input (where did those hands go and what is he reaching for) and cognition 

(how do I respond to this as my negotiations have failed).  This is the first time such 

precise measurements have been used to uncover these benchmark figures.   

Reaction was calculated as the time it took for the participant to draw and point a 

firearm and combined with cognition this averaged at 3.54 seconds.  However, this 

time did not include pulling the trigger as one of the most noteworthy discoveries was 

how participants paused before discharging their weapon.  The average time factor 

for this was 0.45 seconds and added this to the 3.54 seconds reveals an overall 

response as 3.99 seconds.  This is rather concerning as the stimulus was able to draw, 

point and shoot in 3.07 seconds.  The revealed a lag of nearly a second and when one 

considers that it takes 0.37 seconds to discharge a round then the stimulus is capable 

of firing four rounds before the participant can react.   
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However, this is the worst-case scenario as this assumes the stimulus has received the 

same amount of training as that of the police firearms officer.  In reality, it is hoped 

that this would not be the case, although it is highly unlikely.  That said, it was noted 

that only 37% of participants were able to outgun the stimulus with the rest either 

being wounded or worse, fatally wounded.   

It was also noted that participants made decisions based on their experience and this 

were aligned to the three most common heuristics, availability, representativeness 

and anchoring.  Please note no other researcher on police use of firearms has aligned 

research on heuristics and therefore, this is ripe for future research. 

It was obvious that participants were tainted by these as they actually led to 

systematic biases.  First, availability as this would refer to the information available at 

that time and overestimating this information; visual cues and reaching for a weapon.  

Second, representative heuristic, a false positive that cues from body movement 

cemented the impression that the subject was about to discharge a firearm.  Finally, 

anchoring heuristic refers to relying on the information received during the 

intelligence briefing as an anchor.  This revealed that participants reacted 33% faster 

when compared to those that were not briefed.  This runs contrary to a previous study 

(Mitchell and Flin, 2007) that reported there was no difference in response if 

participants were briefed or not.   

Heart rate was measured as a proxy for stress as it is well documented that police 

suffer from stress where it was assumed that high stress would abate reaction.  

However, this was not the case as high heart rate (stress) was associated with reacting 

correctly, in that they shot when required to do so and did not shoot when expected 

to do so.  On the other side of the coin lower heart rate was associated with not 

reacting correctly, in other words, failing to shoot the stimulus who produced a 

firearm.  There is no other research on police use of firearms that has reported this 

phenomenon.   
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Finally, it was discussed how participants did suffer from a myriad of perceptual 

distortions.  This confirms previous research that highlighted how police officers 

involved in stressful encounters experienced perceptual distortions.   
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Chapter Six: Conclusion and Recommendations 

Conclusion 

The theory underpinning this research is inspired by the array of literature 

surrounding police use of firearms and the personal experience of the researcher, a 

police firearms officer and firearms instructor.  The purpose of this study was to 

examine how police firearms officers would react when confronted by a sudden 

stimulus in the form of a highly agitated and aggressive male.  This was achieved by 

examining participants during spontaneous and priming experimental conditions to 

determine their level of reaction and to transfer the findings to determine how they 

made decisions in a highly charged environment.  This was borne out of the notion 

that police, in a similar fashion to non-police, would suddenly baulk and struggle to 

react.  Post experimental condition each participant completed a bespoke 

questionnaire that was designed based on other research findings and from the 

personal experience of the researcher.  The importance of reacting correctly cannot 

be understated as this is time critical for survival for both police and suspect, especially 

if the assailant is armed or extremely dangerous.   

This study is unique as it is the only research that embraces all components associated 

with police use of firearms into one all-encompassing study.  This study was 

constructed based on the prevalence of literature derived from single focused studies 

that looked at standalone elements such as reaction, briefing versus non-briefing, 

stress and perceptual distortions.  Perhaps, this is why this study uncovered so many 

noteworthy results.  The literature associated with these standalone studies provided 

the researcher with adequate focus and direction to steer the research process.   

Literature was reviewed in the first instance on a strategic setting that looked at how 

firearms officers were compelled to respond to armed and dangerous individuals.  

These officers are not provided with a ‘get out of jail’ free card and on occasions they 

have been held accountable for their actions.  Indeed, it was also promoted that the 

police organisation also had a role to play with regard to engaging the public in the 

aftermath of fatal encounters as police trust and legitimacy was at stake.  The 
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literature shifted to a narrower base to shine the light on the individual where there 

were a number of interlinked processes discussed that had to be considered as 

pertinent for responding.  These interlinked processes can be summed into four main 

themes: (i) stress (ii) decision making (iii) action reaction (iv) perceptual distortions.  It 

was decided that any research into police use of firearms would encompass all these 

themes.   

The methodology chapter was also structured to provide the researcher with an 

opportunity to narrow down their thought process to provide adequate justification 

to select an appropriate method to meet the aims and objectives of this study.  This 

was achieved by considering the philosophical and theoretical concepts before 

narrowing down to specific approaches that would be adopted.  Using a mixed 

method approach was deemed essential in achieving the purpose of the study.  

Filtering down into methods, it was decided to utilise a phenomenological approach 

throughout as this would allow the researcher to observe raw emotions as they 

unfolded.   

To ascertain if there was a link between stress and reaction it was decided to run a 

number of experimental conditions that would resemble reality, spontaneous 

confrontation and a planned confrontation.  This 2 x 2 design operated on two levels 

with a shoot and no shoot elements.  Testing was concentrated on three distinct levels 

of measurement, heart rate as a proxy for stress, reaction, removing, pointing and 

discharging a firearm, measured by means of a high-speed camera and accuracy if the 

participant discharged their firearm, measured by hit or miss rate.   

The experiments concentrated on a highly aggressive and agitated male who 

confronted the participant and either withdrew a mobile phone or a firearm.  This was 

designed to establish if firearms officer’s either overreacted or underreacted due to 

stress and to gauge their decision-making process.  There was no time limit set on the 

experimental conditions as this allowed the participant to utilise their training as they 

are expected to negotiate in the first instance to attempt to resolve the situation.  This 

meant the conditions were free flowing and were closely aligned with the real-world 

setting.   
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Full ethical approval was provided by the University of Portsmouth prior to running 

the research.  Also, all participants provided written consent prior to taking part in this 

research.  

Stemming from the above experimental conditions and subsequent questionnaire 

were a number of noteworthy results.  In the first instance it was discovered that all 

participants adhered to a process that has been termed as an action reaction 

continuum that followed seven unique but inextricably linked processes.  This is the 

first time they have been revealed and therefore set the benchmark for future 

research.  Please note this was only possible as the entire process was video recorded 

and this allowed the researcher to review the video clips frame by frame.   

The starting point related to how participants fixated on the door that the stimulus 

was due to exit.  This increased as the aggressive male engaged with the participants 

as full gaze was directed towards the stimulus, therefore this was termed as sensory 

input.  This sensory input was associated with perception and fed into the cognitive 

process of the participant as this was necessary to formulate a response. Indeed, it 

was remarked how participants instinctively mimicked the stimulus raising and 

lowering their hands in sync in some sort of involuntary dance.   

The catalyst to provoke the participant to react should have begun as soon as the 

hands of the stimulus disappeared inside his jacket, perhaps better understood in 

American police terms as ‘show me, your hands’.  Indeed, using a sports coaching 

software programme, Kinevoa©, provided the researcher with a precise 

measurement with the stopwatch starting as soon as the hands disappeared.  

However, this was not the case as it was noted that there was a lag in response on 

average of 1.38 seconds.   

This time was promoted as the new norm based on the fact that this time referred to 

the stimulus reaching for a firearm and participants would have been mindful of this.  

Other researchers had already provided response times and it is obvious that these 

results are much slower than what was previous reported, average time for drawing 

a weapon was 1.52 seconds (Jason, 2010, p. 10) or 1.87 seconds (Lewinski, 2002, p. 
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23).  However, these previous studies only considered drawing and pointing a weapon 

and did not consider the time it took to recognise that there was a threat.  

Extrapolating drawing and pointing only would see an average of 2.16 seconds for this 

research and even this time is slower, but this has to be considered in the whole and 

not as a standalone position.   

This is the first time such precise measurements have been used to uncover these 

benchmark figures.  This time period concerned the first two aspects of the 

continuum, sensory input (where did those hands go and what is he reaching for) and 

cognition (how do I respond to this as my negotiations have failed), please note these 

two processes worked simultaneously to each other.   

Continuing with this precise timing reaction was calculated as the time it took for the 

participant to draw and point a firearm and combined with cognition this averaged at 

3.54 seconds.  However, this time did not include pulling the trigger as one of the most 

noteworthy discoveries was how participants paused before discharging their 

weapon.  The average time factor for this was 0.45 seconds and adding this to the 3.54 

seconds revealed an overall response time as 3.99 seconds.  I have termed this pause 

as a subliminal interval gap as it occurred instinctively and was the difference between 

shooting and not shooting.  This is a remarkable pause as it was deemed to be suffice 

time for the participant to make an informed decision not to shoot the stimulus who 

drew and pointed a mobile phone.  What is concerning is how the stimulus was able 

to draw, point and shoot in 3.07 seconds.  This revealed a lag of nearly a second and 

when one considers that it takes 0.37 seconds to discharge a round then the stimulus 

is capable of firing four rounds before the participant can react.   

However, this is the worst-case scenario as this assumes the stimulus has received the 

same amount of training as that of the police firearms officer.  In reality, it is hoped 

that this would not be the case, as it would be assumed that the associated stress with 

attempting to kill a police officer and the lack of discipline would see the assailant 

firing wildly.  This was observed by Meyerhoff, et al., (2004, p. 251) who aligned stress 

with firing wildly without hitting the target.  That said, it was noted that only 37% of 
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participants were able to outgun the stimulus with the rest either being wounded or 

worse, fatally wounded.   

It was also noted that participants made decisions based on their experience and 

these were aligned to the three most common heuristics, availability, 

representativeness and anchoring.  Please note no other researcher on police use of 

firearms has aligned research on heuristics and therefore, this is ripe for future 

investigation. 

It was obvious that participants were tainted by these heuristics as they actually led 

to systematic biases.  First, availability this would refer to the information available at 

that time and overestimating this information; visual cues that led the participant to 

believe they were reaching for a weapon.  This was more pronounced when the 

participant received an intelligence brief that the stimulus had access to a firearm.  

Second, representative, a false positive that cues from body movement cemented the 

impression that the subject was about to reach for a firearm.  False positives were 

noted (reacting when not required) as during both no shoot conditions 70% drew and 

pointed their firearm even when the stimulus was pretending to make a phone call (n 

= 24).  False negatives, (not reacting when action was deemed necessary) were also 

present as on four occasions participants failed to take decisive action (n = 24).  In 

essence, these participants did attempt to draw their firearm but struggled to do so 

and with the realisation that they were not going to survive, they put their hands up 

in surrender.  In addition, operating under the experimental thinking mode was also 

evident as all participants attempted to negotiate and quickly reverted to their 

previous training when reacting to the stimulus. 

Finally, anchoring heuristic refers to relying on the information received during the 

intelligence briefing as an anchor.  This revealed that participants reacted 33% faster 

when compared to those that were not briefed.  This runs contrary to a previous study 

(Mitchell and Flin, 2007) that reported there was no difference in response if 

participants were briefed or not.   
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This was also deemed to be a noteworthy finding, especially as it contradicted the 

previous study by Mitchell and Flin, 2007.  It was tangible that participants who 

received an intelligence briefing that the stimulus had access to a firearm would react 

33% faster when compared to those who reacted spontaneously.  Those who received 

the briefing averaged a response rate of 1.56 seconds as opposed to a non-briefing 

shoot condition of 2.33 seconds.  This level of reaction is also augmented by the 

reactive scale as it was clear that participants were more inclined to react more 

effectively when compared to a non-briefing.  This did not come as a surprise to the 

researcher as it was counter intuitive to believe that priming someone would not 

result in faster reaction.  This is borne out by the real life evidence as priming 

(intelligence briefing) had an effect on Tony Long who fatally wounded Azelle Rodney 

after receiving an intelligence brief that he was armed with an automatic weapon, 

capable of discharging 1000 rounds a minute (R v Long, 2014, p. 4).  Although, not in 

the remit of this study but police briefings may also offer some insight into the 

influences associated with prejudicial decision making involved in race-related fatal 

police shootings. 

Throughout the shoot conditions there were a number of participants who hit, missed 

or hit and missed the target.  Those who fired more than two rounds may fall into 

Meyerhoff, et al., (2004, p. 251) firing wildly without hitting the target definition, as it 

was evident, they were firing on fully automatic where they consistently missed their 

first round before hitting the target.  However, it was argued that they were not firing 

wildly instead it would be acceptable to say they were zeroing in on the target as they 

perceived a threat existed, especially as they did eventually hit the target.  There are 

a number of drawbacks associated with missing the target as a 9mm round has the 

capacity of travelling approximately one mile before its kinetic energy is dissipated 

and it falls to the ground.  Therefore, missed rounds have the potential of fatally 

wounding innocent bystanders or causing serious injury or damage.   

Missing the target at a distance of five metres is concerning as experienced firearms 

officers should not be missing at such close targets.  However, there may be a 

reasonable explanation for this as during questionnaire analysis 70.8% of respondents 

reported experiencing perceptual distortions associated with vision.  The rationale for 
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linking vision and missing the target is derived from literature as Andersen & 

Gustafsberg, (2016, p. 2) relate to potential problems with officer’s being unable to 

focus on the weapon sighting system, due to stress, as the visual sensory receptor is 

unable to focus at short distances.  The obvious implication is accuracy as weapons 

require the use of two sights, front and rear therefore, without proper focus then the 

target may be missed.  Please note perceptual distortions come in many forms and 

are related directly to how the body naturally responds to severe stress (Millar, 2006, 

p. 240).   

Stress was evident from the outset as all participants recorded anticipatory stress, in 

other words, prior to the experimental condition and these spiked at the point of 

contact as the stimulus withdrew a mobile phone or firearm.  Heart rate was measured 

as a proxy for stress as it is well documented that police suffer from stress where it 

was assumed that high stress would abate reaction.  However, this was not the case 

as high heart rate (stress) was associated with reacting correctly, in that they shot 

when required to do so and did not shoot when expected to do so.  On the other side 

of the coin lower heart rate was associated with not reacting correctly, in other words, 

failing to shoot the stimulus who produced a firearm.  This was confirmed by the 

results of an ANOVA test that there was significant evidence to conclude that the level 

of stress experienced by an officer who reacts correctly is different to that of an officer 

who reacts incorrectly F(1, 46) = 5.774, p-value = 0.020, (2 tailed test).  P-value of less 

than 0.05 was used to consider if there was significance to reject or accept the null 

hypothesis.  There is no other research on police use of firearms that has reported this 

phenomenon.   

Associated with these stressors is the fact that there is every likelihood that their 

recollections will be skewed due to perceptions being distorted.  This is vital as 

research has also indicated that there is no limit on what can be distorted (Artwohl, 

2008, p. 6).  Perceptual distortions come in many forms and are related directly to 

how the body naturally responds to severe stress (Millar, 2006, p. 240).  For some, 

time speeds up whilst other’s experience time slowing down (Honig & Roland, 1998, 

p. 117; Millar, 2006, p. 240).  Indeed, Andersen & Gustafsberg, (2016, p. 2) relate to 

potential problems with officer’s being unable to focus on their weapon sights and 
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these are crucial for accuracy.  Having considered the questionnaire data it was 

obvious that participants did suffer from a myriad of perceptual distortions.  

Interestingly, 71% reported experiencing perceptual distortions linked to their vision.  

Indeed, it can be inferred that participating in a secure training environment also 

reflects reality as this confirms previous research that highlighted how police officers 

involved in stressful encounters experienced perceptual distortions. 

Based on the above summation I would propose the following recommendations for 

the host organisation and for further research. 

Recommendations 

1. It is recommended that the action reaction continuum is adopted as the new 

standard for decision making and police use of firearms;  

2. I would recommend that 1.38 seconds is now used as the new standard 

cognition time especially as Lewinski and Hudson’s research was nearly 15 

years ago.  The importance of establishing this time cannot be understated as 

police firearms instructors can now use this time to prepare firearms officers 

so that they can win the gunfight; 

3. It is recommended that police firearm training introduce more stress related 

training as 17% is too high of a number to struggle to react.  It is obvious that 

these officers would benefit from more training.  Indeed, I echo the notion that 

to be effective and perform successfully when confronted by armed assailants 

then training must reflect reality (Norris, 2011, p. 34).  In order to prepare 

these officers for reality then there is a need to expose them to stress as this 

can assist to inoculate officers and develop their experiential thinking mode 

(Parsons, et al., 1998, p. 134); 

4. I would also recommend that officer tactical response is reviewed and police 

adopt a system where officers can place their hands on their holstered weapon 

during aggressive confrontations.  This will not only cut down their overall 

response times but will also assist with a smother withdrawal of their holstered 

weapon.  However, this tactic would need to be practiced during firearm 

refresher training to ensure officers are fully au fait with the tactic; 
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5. It is recommended that officers actually participate in similar training regimes 

as these experimental conditions, as a number reported that this was exactly 

what they needed for confidence measures.  Please note no participant 

wanted to run away from their experimental condition; and 

6. It is recommended that the findings associated with this research are shared 

with the host organisation to better prepare firearms officers, in the first 

instance, and subsequently with policy makers and legal defence teams.  This 

is vitally important especially as perceptual distortions come in many forms 

and are related directly to how the body naturally responds to severe stress 

(Millar, 2006, p. 240). 

In overall conclusion I am extremely proud to have had the opportunity to carry out 

this research and I am indebted to the PSNI who hosted this study.   
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Appendix A 

Date:  15 February 2017 

George Hamilton  

Chief Constable 

Police Service of Northern Ireland 

Police Headquarters 

Brooklyn 

Belfast 

 

Dear Sir: 

Re Proposal of Research for Professional Doctorate in Criminal Justice 

 

I am a serving Police Inspector currently attached to the Police Service of Northern 

Ireland (PSNI).  I have undertaken an academic course of study for a Professional 

Doctorate in Criminal Justice and as so I am expected to complete a thesis pertaining 

to a subject area that I am interested in.  The thesis title is ‘To shoot or not to shoot’ 

a study into the physiological and psychological effects associated with Police Use of 

Firearms.  This study is concerned with action and reaction, which is important because 

this will lead to a better understanding of how officers react under stressful conditions.   

 

The overall aim of this study is to establish what impact, if any, the physiological 

process determines if a firearms officer shoots or not and to ascertain the affect, if 

any, this has on the psychological phenomena of perceptual distortion.  In other 

words, how do officers react to a given scenario that induces their heart rate to rise?  

This study will provide vital information that can be used by the PSNI and other police 

services to determine means of providing officers with bespoke training interventions.       

In simplistic terms it is intended to run an experiment where the participants will be 

asked to deal with a situation that unfolds before them.  They will be asked to remain 

static during this experiment where a camera will record their actions.  At the same 
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time a heart rate monitor will also record heart rate as an indication of stress.  There 

are no right or wrong answers and the intent is to benchmark responses and to match 

these against other firearms officers and wider research.  The experiment will last no 

longer than five minutes and post experiment participants will be asked to complete 

a questionnaire that will measure any distortions that may have occurred during the 

testing phase.  Total time frame for preparations, fitting heart rate monitor, aligning 

participants to a static site then testing and finally completing the questionnaire will 

last approximately 45 minutes.   

 

The participants will be drawn solely from the PSNI and will be diverse in nature 

spanning officers who are armed for personal protection reasons (PPW) to those who 

are authorised to carry firearms for their role.  This will include Authorised Firearms 

Officers (AFOs) and Specialist Firearms Officers (SFOs).  

 

I am seeking permission to run this study in the firearms training centre, Garnerville, 

Belfast where officers will be expected to participate in a controlled scenario designed 

to test action and reaction.  

 

The University of Portsmouth Ethics Committee has provided favourable ethical 

approval for this project.  What this means is that the University is content that the 

proposed research is ethically compliant and as such I hoping to embark on this project 

at a time that is suitable to the PSNI, aiming for March 2017.  

 

The purpose of this letter is to assure you that all ethical considerations have been 

complied with and to seek permission to follow up with this research.  No research 

will be undertaken until the PSNI have provided their permission to carry out this 

study.  However, with any research there is a likelihood of conflict of interest or duty 

when one is carrying out research within his or her own organisation.   

 

Nevertheless, whilst I envisage that the risks to the PSNI are minimal the following 

mitigating steps have been taken in order to reduce any residual risk to its lowest 

possible rating.  
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Therefore, the main ethical concerns for this project are as follows: 

 

Coercion of Participants: 

All subjects who participate in this project will do so on a voluntary basis only.  No one 

will be bullied, harassed or pressured into responding.  At the commencement of the 

scenario there will be an explanation to the participant that a researcher is conducting 

a research project on behalf of the University of Portsmouth and volunteers will be 

sought to participate.  All participants will receive a full brief that will include the aim 

of the study and highlight that participants will be anonymised.  In addition, these 

volunteers will be reminded that they are free to opt out of the research at any time 

without any need for an explanation.  Participants will be recruited via invitation 

through a gatekeeper; the Chief Firearms Instructor has provisionally agreed to 

undertake this role.      

 

Access to privileged data  

There will be no access to privileged data, other sensitive data or personal data. 

 

Data Retention 

Document retention: 6 years under DPA conditions and consent forms for 30 years. 

 

Researcher has other duties towards participants or is in a power relation with them 

Whilst it is acknowledged that the researcher is a serving Police Inspector with the 

PSNI there is no intention to use this in any way to influence the outcome of this 

research.  Indeed, every effort will be made to emphasise that the researcher is acting 

on behalf of the University of Portsmouth and not the PSNI.    

 

Risks to confidentiality  

Each participant will be provided with a pseudonym prior to the research.  In this way 

the researcher will ensure that there is no risk to any personal information pertaining 

to the student being leaked to anyone not involved in the research project.    
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Unethical Disclosure 

Please note: Disclosures that contravene a code of professional practice and/or 

practice that places individuals at risk will be reported to ‘Professional Standards 

Department’.  The study will be terminated and the participant informed.  

 

PSNI Reputational Issues 

This research is based on exploring how officers react under stress and how this affects 

their ability to act and react and as such provides a real opportunity for organisational 

learning as opposed to infringing on any reputational issues. 

 

Cost 

There is no cost associated with this research, as participating officers will be 

requested to participate during their normal training schedule.    

 

Research Sponsor 

The University of Portsmouth sponsor the research and as such they provide 

indemnity and any data obtained will remain under the ownership of the researcher 

and the University.  Data obtained will mainly be digital in nature and these will stored 

securely on a stand-alone hard drive.  All information will be anonymised to further 

enhance the security of the stored data.  As mentioned above the data provided will 

remain under the ownership of the University and the researcher and therefore 

cannot be used for Human Resources or progression purposes.  However, a copy of 

the final thesis will be made available to the PSNI to assist organisational learning.   

 

If you have any concerns or require clarification please feel free to contact my 

Supervisor Dr Andy Williams or myself.  Contact details are provided at the top right 

hand side of this letter.  

 

I would like to add a personal note of gratitude to the PSNI for the opportunity to 

undertake this research and for support in my own academic and continued 

professional development. 
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Sincerely, 

Stephen Brown  
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Appendix B 
From: DEMPSEY Robin (SO to DCC)  Sent: 15 February 2017 
17:17 To: BROWN Stephen Cc: zComsec1 Subject: RE: Request to 
undertake Academic Study 
  

Stevie, 
  
On the basis that this research may provide some organisational 
benefit to the PSNI, Superintendent Freeburn has given 
approval on behalf of the Chief Constable. 
  
Thanks 

  
Robin 

  

R F Dempsey Inspector Staff Officer to DCC 

  33615 (Internal)   robin.dempsey@psni.pnn.police.uk  

  
From: BROWN Stephen  Sent: 27 January 2017 15:07 To: FREEBURN 
Andrew Subject: OFFICIAL [PSNI ONLY]: Request to undertake 
Academic Study 
  

Sir 
  
I am a serving Police Inspector currently attached to C4, SOB.  I 
have undertaken an academic course of study for a Professional 
Doctorate in Criminal Justice and as so I am expected to complete 
a thesis pertaining to a subject area that I am interested in.  The 
thesis title is ‘To shoot or not to shoot’ a study into the 
physiological and psychological effects associated with Police 
Use of Firearms.  This study is concerned with action and reaction, 
which is important because this will lead to a better understanding of 
how officers react under stressful conditions.  
  
The overall aim of this study is to establish what impact, if any, 
the physiological process determines if a firearms officer shoots 
or not and to ascertain the affect, if any, this has on the 
psychological phenomena of perceptual distortion.  In other 
words, how do officers react to a given scenario that induces their 
heart rate to rise?  This study will provide vital information that can 
be used by the PSNI and other police services to determine 
means of providing officers with bespoke training interventions. 

mailto:robin.dempsey@psni.pnn.police.uk
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For info I have already had preliminary discussions with both 
Chief Firearms Instructors, SOB & COT, and with Joanne 
Palmer, OHW PE, and all are supportive of this research.  
  
The University of Portsmouth sponsor the research and as such 
they provide indemnity and any data obtained will remain under 
the ownership of the researcher and the University.  All 
information will be anonymised to further enhance the security of 
any stored data.  
  
The purpose of the attached letter is to assure you that all 
ethical considerations have been complied with and to seek 
permission to follow up with this research.  I have had previous 
approval from the PSNI to undertake similar studies, Supt 
Donaldson provided the approvals thus this email to you.  No 
research will be undertaken until the PSNI have provided their 
permission to carry out this small-scale study.  
  
I would like to add a personal note of gratitude to the PSNI for 
the opportunity to undertake this research and for support in my 
own academic and continued professional development 
  
Stevie Brown 

Ext: 36683 

Mob: 07795152482 

  
********************************************************************** 
Any views expressed by the sender of this message are not necessarily 
those of the Police Service of Northern Ireland. This e-mail and any files 
transmitted with it are intended solely for the use of the individual or entity 
to whom they are addressed. Internet email is not to be treated as a 
secure means of communication. PSNI monitors all internet email activity 
and content. If you have received this e-mail in error please notify the 
sender immediately by using the reply facility in your e-mail software. All e-
mails are swept for the presence of viruses. 
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Appendix C 

 

 

INVITATION TO PARTICIPANTS 

Title of Project: ‘To shoot or not to shoot’ a study into the physiological and psychological 

effects associated with Police Use of Firearms 

Researcher: Stephen Brown: Tel: 07445956244: E-Mail: UP94413@myport.ac.uk 

Supervisor: Dr Andy Williams: Tel: +44(0) 23 9284 3973: E-Mail: andy.williams@port.ac.uk 

Invitation 

A researcher from the University of Portsmouth is conducting research in relation to the 

above title.  The researcher is completing this research as part of a course of study for a 

Professional Doctorate.   

What is the purpose of the study? 

The overall aim of this study is to establish what impact, if any, the physiological process 

determines if a firearms officer shoots or not and to ascertain the affect, if any, this has 

on the psychological phenomena of perceptual distortion.  In other words, how do 

officers react to a given scenario that induces their heart rate to rise? 

Who can take part? 

Participants are sought from officers who are deemed operationally fit to perform the 

full range of duties and will include those armed for personal protection and those that 

are armed specifically for the role.  The only exception for participating is that officers 

must be fit for the full range of duties and therefore those who are on restricted duties 

will be excluded.   

What can be expected? 

The research will be conducted at PSNI firearms training centre, Garnerville, Belfast 

where it is intended to run a scenario where you will be asked to deal with a situation 

that unfolds before you.  You will be asked to remain static during this scenario where a 

camera will record your actions.  At the same time a heart rate monitor will also record 
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your hear rate as an indication of stress.  Please note there are no right or wrong answers 

and the overall research will last approximately 45 minutes.  At the end of the scenario 

you will be asked to complete a questionnaire to determine any perceptual distortions.   

Why have I been invited? 

The reason you have been invited is because you are a serving police officer who is 

trained and competent in the use of firearms.  You have been identified by the Chief 

Firearm Instructor, who will act as gatekeeper for this research, as you are competent 

firearms officer. 

Anything else I will have to do?  

There is no other requirement for participation aside from bringing normal patrol equipment 

including gun rig, as firearms will be the main focus of this experiment.   

  

What data will be collected and / or measurements taken?  

As mentioned previously a camera will be monitoring your individual participation and 

will be focused on your action and reaction therefore, any recordings of you as an 

individual will be minimal, facial images will be obscured.  The researcher will hold 

anything recorded during the testing phase securely.  All data will be anonymised and 

held securely on a stand-alone hard drive.   

Will my taking part in the study be kept confidential? 

Prior to participation you will be provided with a pseudonym that will reflect your role.  

This pseudonym will be used for all aspects of the research.  In this way the researcher 

will ensure that there is no risk to any personal information pertaining to you being 

leaked to anyone not involved in the research project.    

Thank you 

Thank you for taking time to read this invitation and considering taking part.  If you do 

agree to participate then you will be provided with a participation information leaflet and 

requested to sign a consent form, greater detail will be provided on the day.  You will 

then be given a copy of the information sheet and your signed consent form, to keep. 

Further Information 

Further information may be obtained from the Chief Firearms Instructor 
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Appendix D 

 

 

PARTICIPANT INFORMATION SHEET 

Title of Project: ‘To shoot or not to shoot’ a study into the physiological and psychological 

effects associated with Police Use of Firearms 

Researcher: Stephen Brown: Tel: 07445956244: E-Mail: UP94413@myport.ac.uk 

Supervisor: Dr Andy Williams: Tel: +44(0) 23 9284 3973: E-Mail: andy.williams@port.ac.uk 

Ethics Committee Reference Number: (this may not be available at the time the form is 

submitted for review)  

Invitation 

I would like to invite you to take part in my research study.  Joining the study is entirely 

up to you, before you decide I would like you to understand why the research is being 

done and what it would involve for you.  I will go through this information sheet with you, 

to help you decide whether or not you would like to take part and answer any questions 

you may have.  I would suggest this should take about 45 minutes.  Please feel free to talk 

to others about the study if you wish.  Do ask if anything is unclear. 

 

Study Summary 

This study is concerned with action and reaction, which is important because this will lead 

to a better understanding of how officers react under stressful conditions.  We are seeking 

participants who should be competent in the role of firearms.  Participation in the 

research would require you to attend firearms training centre, Garnerville, Belfast and 

participant in an experiment designed to test action and reaction this should take 

approximately 45 minutes of your time.  
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Participants are sought from officers who are deemed operationally fit to perform the 

full range of duties and will include those armed for personal protection and those that 

are armed specifically for the role.  The only exception for participating is that officers 

must be fit for the full range of duties and therefore those who are on restricted duties 

will be excluded.  As discussed above the full experiment will be conducted at the PSNI 

firearms training centre in Garnerville, Belfast. 

 

What is the purpose of the study? 

The overall aim of this study is to establish what impact, if any, the physiological process 

determines if a firearms officer shoots or not and to ascertain the affect, if any, this has 

on the psychological phenomena of perceptual distortion.  In other words, how do 

officers react to a given scenario that induces their heart rate to rise?  This study will 

provide vital information that can be used by the PSNI and other police services to 

determine means of providing officers with bespoke training interventions.       

 

Why have I been invited? 

The reason you have been invited is because you are a serving police officer who is 

trained and competent in the use of firearms.  You have been identified by the Chief 

Firearm Instructor, who will act as gatekeeper for this research, as you are competent 

firearms officer. 

 

Do I have to take part?  

No, taking part in this research is entirely voluntary.  It is up to you to decide if you want 

to volunteer for the study.  I will describe the study in this information sheet.  If you agree 

to take part, I will then ask you to sign the attached consent form, dated xxx, version 

number 1. 

 

What will happen to me if I take part? 

In simplistic terms it is intended to run an experiment where you will be asked to deal 

with a situation that unfolds before you.  You will be asked to remain static during this 

experiment where a camera will record your actions.  At the same time a heart rate 

monitor will also record your hear rate as an indication of stress.  Please be assured there 
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is no right or wrong answers and the intent is to bench mark your response and to match 

this against other firearms officers.  The experiment will last no longer than five minutes 

and post experiment you will be asked to complete a questionnaire that will measure any 

distortions that may have occurred during the testing phase.  Total time frame for 

preparations, fitting heart rate monitor, aligning you to a static site then testing and 

finally completing the questionnaire will last approximately 45 minutes.   

 

You may be questioning why this is taking place and to answer that I can state that I am 

completing this study as part of my completion of a Professional Doctorate.  My interest 

in this study stems from the fact that I was previously the Chief Firearms Instructor for 

the PSNI and as so I am focused on determining more opportunities for ensuring officers 

are fully prepared to carry firearms as part of their daily role.  This study will not only 

impact on the PSNI but will have a broader context with other police services throughout 

the UK and beyond.  Therefore, I cannot thank you enough for participation. 

 

Expenses and payments  

There are no expenses or payments associated with this study aside from my personal 

appreciation and thanks. 

 

Anything else I will have to do?  

There is no other requirement for participation aside from bringing normal patrol equipment 

including gun rig, as firearms will be the main focus of this experiment.  The only shift from normal 

tactical training will be that this experiment will focus on an individual’s response as opposed to 

a team response.  Please note that normal training requirements apply where officers are 

expected to be fully fit to attend. 

  

What data will be collected and / or measurements taken?  

As mentioned previously a camera will be monitoring your individual participation and 

will be focused on your action and reaction therefore, any recordings of you as an 

individual will be minimal.  That said anything recorded during the testing phase would 

be held on a stand-alone hard drive that will be store securely by the researcher.  The 

PSNI will not have access to these recordings nor will they be published elsewhere and if 
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the researcher does publish aspects of the research for emphasis purposes then any 

identifiable image will be obscured.    

 

The only other data that will be recorded during the testing phase will be a measurement 

of your heart rate and any notes recorded by the researcher, both of these will be held 

securely by the researcher.   

 

Depending on the outcome of this research it is intended to publish the results including 

data so that others can benefit or use the research for other studies or future training.  

Please be assured that at no time will any personal data associated with the participants 

be disclosed.   

 

What are the possible disadvantages, burdens and risks of taking part?  

As this experiment will follow normal tactical type training there are no possible 

disadvantages for taking part. 

 

What are the possible advantages or benefits of taking part? 

The direct benefits will be to offer insight for others and therefore you may be in a 

position to inform the future direction of tactical and firearms training for not only the 

PSNI but will also contribute to National decision making around police use of firearms.   

 

Will my taking part in the study be kept confidential? 

Prior to participation you will be provided with a pseudonym that will reflect your role.  

This pseudonym will be used for all aspects of the research.  In this way the researcher 

will ensure that there is no risk to any personal information pertaining to you being 

leaked to anyone not involved in the research project.    

 

Please note: Disclosures that contravene a code of professional practice and/or practice 

that places individuals at risk will be reported to ‘Professional Standards Department’.  

The research will be terminated and the participant informed.  
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The researcher will keep the raw data, which identifies you, securely.  The data will be 

retained on a stand-alone hard drive that will be password protected and this will be 

stored securely in a locked cabinet.   

 

The data, when made anonymous, may be presented to others at academic conferences, 

or published as a project report, academic dissertation or in academic journals or book. 

It could also be made available to any commissioner.  Anonymous data, which does not 

identify you, may be used in future research studies approved by an appropriate research 

ethics committee. 

 

The raw data, which would identify you, will not be passed to anyone outside the study 

team without your express written permission.  The exception to this will be any 

regulatory authority, which may have the legal right to access the data for the purposes 

of conducting an audit or enquiry, in exceptional cases.  These agencies treat your 

personal data in confidence. 

 

The raw data will be retained for up to 30 years.  When it is no longer required, the data 

will be disposed of securely (e.g. electronic media and paper records / images) and 

destroyed.  

 

What will happen if I don’t want to carry on with the study?  

As a volunteer you can stop any participation during the experiment and follow up 

questionnaire at any time, or withdraw from the study at any time before, without giving 

a reason if you do not wish to. If you do withdraw from the study after some data have 

been collected you will be asked if you are content for the data collected thus far to be 

retained and included in the study.  If you prefer, the data collected can be destroyed 

and not included in the study.  Once the research has been completed, and the data 

analysed, it will not be possible for you to withdraw your data from the study.  It is 

envisaged that a window of three months post the experiment will be provided to allow 

you to withdraw your consent after this time it will not be possible to withdraw. 

 

What if there is a problem? 
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If you have a query, concern or complaint about any aspect of this study, in the first 

instance you should contact the researcher if appropriate. However, you also have the 

option of contacting the supervisor for this research direct, Dr Andy Williams, details are 

available on page one. 

If the researcher or their supervisor does not resolve your concern or complaint, you 

should contact the Head of Department: 

Dr Phil Clements: Tel: +44(0) 23 9284 5069: E-Mail: phil.clements@port.ac.uk 

Department of Institute of Criminal Justice Studies (ICJS): University of 

Portsmouth:  

St Georges Building, 141 High Street, Portsmouth, PO1 2HY 

If the complaint remains unresolved, please contact:  

The University Complaints Officer: Tel: +44(0) 23 9284 3642:  

E-Mail: complaintsadvice@port.ac.uk 

 

Who is funding the research?  

This research is being self-funded by the researcher and as so the researcher will not 

receive any financial reward by conducting this study. 

 

Who has reviewed the study? 

Research involving human participants is reviewed by an ethics committee to ensure that 

the dignity and well being of participants is respected.  This study has been reviewed by 

the University of Portsmouth Faculty Ethics Committee and been given favourable ethical 

opinion.  

 

Thank you 

Thank you for taking time to read this information sheet and for considering volunteering 

for this research.  If you do agree to participate your consent will be sought; please see 

the accompanying consent form.  You will then be given a copy of this information sheet 

and your signed consent form, to keep. 

  

mailto:complaintsadvice@port.ac.uk
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CONSENT FORM 

Title of Project: ‘To shoot or not to shoot’ a study into the physiological and psychological 

effects associated with Police Use of Firearms 

Researcher: Stephen Brown: Tel: 07445956244: E-Mail: 

UP94413@myport.ac.uk 

Supervisor: Dr Andy Williams: Tel: +44(0) 23 9284 3973: E-Mail: andy.williams@port.ac.uk 

Ethics Committee Reference Number: (this may not be available at the time the form is submitted for 

review)  

 

 

1. I confirm that I have read and understood the information sheet dated October 2016 (version.1)  

for the above study.  I have had the opportunity to consider the information, ask questions and have 

had these answered satisfactorily. 

 

2. I understand that my participation is voluntary and that I am free to withdraw at any time without 

giving any reason.  However, once the data is analysed, September2017, it will not be possible to 

withdraw.  

 

3. I understand that data collected during this study, could be requested and looked at by regulatory 

authorities. I give my permission for any authority, with a legal right of access, to view data, which 

might identify me.  Any promises of confidentiality provided by the researcher will be respected. 

 

4. I understand that the results of this study may be published and / or presented at meetings or 

academic conferences. I give my permission for my anonymous data, which does not identify me, to 

be disseminated in this way. 

5. I agree to the data I contribute being retained for any future research that has been approved by a 

Research Ethics Committee. 

 

Please 
initial box 
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6. I consent for a camera to be focused on me during the experiment and that any recorded image of 

me can be used in academic presentations and publications (with my identity obscured). 

 

7. I consent to verbatim quotes being used in publications; I will not be named but I understand that 

there is a risk that I could be identified. 

8. I understand that participation will include wearing a heart rate monitor and that a 
camera will be focused on me.  No images will be used without first being obscured.   

Limitations to Confidentiality 

 

9. I understand that should I disclose any concerns with regard to my own, or others’ professional 

practice in the course of the interview, the researcher might be duty bound to refer the matter to 

relevant agencies.  

Dissemination of Results 

10. A copy of this study will be made available to the Chief Firearms Instructor and therefore if you would 

like a copy then arrangements can be made to receive a copy.  Please indicate if you would like a final 

version of this study.  

 

11. I agree to take part in the above study 

 

 

 

 

Name of Participant:     Date:   Signature: 

 

 

Name of Person taking Consent:   Date:   Signature: 
 

 

Note: When completed, one copy to be given to the participant, one copy to be 
retained in the study file 
 

 

 
 
********************************************************************** 
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Professor Matthew Weait, BA (Hons), MA, MPhil, DPhil  
Dean  
  
Direct Line:  +44 (0)23 9284 6012               

E:  matthew.weait@port.ac.uk    
W: www.port.ac.uk/facult  y-of-humanities-and-

socialsciences  

    
Faculty of Humanities and 

Social Sciences  
                 University of Portsmouth  
                 Park Building  
                 King Henry I Street  
                 Portsmouth PO1 2DZ  
                 United Kingdom  

  
                 T:  +44 (0)23 9284 8484  
                 F:  +44 (0)23 9284 6254  

                   

  

FAVOURABLE ETHICAL OPINION  

Name: Stephen Brown  
Study Title: `To shoot or not to shoot’ a study into the physiological and 
psychological effects associated with Police Use of Firearms  

Reference Number: 16/17:42 Date Resubmitted: 24/05/2017  
Thank you for resubmitting your application to the FHSS Ethics Committee and 
for making the requested changes/ clarifications.  
  

I am pleased to inform you that FHSS Ethics Committee was content to grant a 
favourable ethical opinion of the above research on the basis described in the 
submitted documents listed at Annex A, and subject to standard general 
conditions (See Annex B).  
  

Please note that the favourable opinion of FHSS Ethics Committee does not grant 
permission or approval to undertake the research/ work.  Management 
permission or approval must be obtained from any host organisation, including 
the University of Portsmouth or supervisor, prior to the start of the study.  
  

Wishing you every success in your research    

  

 

  

Vice Chair  

        

http://www.port.ac.uk/faculty-of-humanities-and-social-sciences
http://www.port.ac.uk/faculty-of-humanities-and-social-sciences
http://www.port.ac.uk/faculty-of-humanities-and-social-sciences
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Mr Richard Hitchcock  

Email: ethics-fhss@port.ac.uk  

  

Annexes  

A - Documents reviewed  

B - After ethical review  

   

  

ANNEX A - Documents reviewed  

The documents ethically reviewed for this application  

Document     Version     Date     

Application Form  2  22/05/2017  

Previous Ethics Approval ‘Police Use of Firearms’ (app A)  N/A  06/03/2015  

Letter to Host (app B)  1  27/01/2017  

Host Approval (app C)  Email  15/02/2017  

Questionnaire (app C)  1  April 2017  

Participant Invitation Letter (app E)  1  Oct 2016  

Participant Information Sheet (app F)  2  22/05/2017  

Consent Form (app G)  1  Oct 2016  

Response to EC (app H)  1  22/05/2017  

Supervisor Email Confirming Application  Email  22/05/2017  

  

ANNEX B - After ethical review  

1. This Annex sets out important guidance for those with a favourable opinion 

from a University of Portsmouth Ethics Committee. Please read the guidance 

carefully. A failure to follow the guidance could lead to the committee reviewing 

and possibly revoking its opinion on the research.   

2. It is assumed that the work will commence within 1 year of the date of the 

favourable ethical opinion or the start date stated in the application, whichever is 

the latest.  
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3. The work must not commence until the researcher has obtained any 

necessary management permissions or approvals – this is particularly pertinent in 

cases of research hosted by external organisations. The appropriate head of 

department should be aware of a member of staff’s plans.     

4. If it is proposed to extend the duration of the study beyond that stated in the 

application, the Ethics Committee must be informed.  

5. Any proposed substantial amendments must be submitted to the Ethics 

Committee for review. A substantial amendment is any amendment to the terms 

of the application for ethical review, or to the protocol or other supporting 

documentation approved by the Committee that is likely to affect to a significant 

degree:   

(a) the safety or physical or mental integrity of participants   

(b) the scientific value of the study  

(c) the conduct or management of the study.  

5.1 A substantial amendment should not be implemented until a 
favourable ethical opinion has been given by the Committee.  

6. At the end of the work a final report should be submitted to the ethics 

committee. A template for this can be found on the University Ethics webpage.  

7. Researchers are reminded of the University’s commitments as stated in the 

Concordat to Support Research Integrity viz:  

• maintaining the highest standards of rigour and integrity in all aspects of 

research  

• ensuring that research is conducted according to appropriate ethical, legal 

and professional frameworks, obligations and standards  

• supporting a research environment that is underpinned by a culture of 

integrity and based on good governance, best practice and support for the 

development of researchers  

• using transparent, robust and fair processes to deal with allegations of 

research misconduct should they arise  

• working together to strengthen the integrity of research and to reviewing 

progress regularly and openly.  

  

8. In ensuring that it meets these commitments the University has adopted the 

UKRIO Code of Practice for Research.  Any breach of this code may be considered 

as misconduct and may be investigated following the University Procedure for the 

Investigation of Allegations of Misconduct in Research. Researchers are advised 

to use the UKRIO checklist as a simple guide to integrity.  

  

http://www.universitiesuk.ac.uk/highereducation/Documents/2012/TheConcordatToSupportResearchIntegrity.pdf
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http://www.ukrio.org/publications/code-of-practice-for-research/
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http://www.ukrio.org/publications/code-of-practice-for-research/
http://www.port.ac.uk/accesstoinformation/policies/researchandknowledgetransferservices/filetodownload,180225,en.pdf
http://www.port.ac.uk/accesstoinformation/policies/researchandknowledgetransferservices/filetodownload,180225,en.pdf
http://www.port.ac.uk/accesstoinformation/policies/researchandknowledgetransferservices/filetodownload,180225,en.pdf
http://www.port.ac.uk/accesstoinformation/policies/researchandknowledgetransferservices/filetodownload,180225,en.pdf
http://www.port.ac.uk/accesstoinformation/policies/researchandknowledgetransferservices/filetodownload,180225,en.pdf
http://www.ukrio.org/wp-content/uploads/UKRIO-Recommended-Checklist-for-Researchers.pdf
http://www.ukrio.org/wp-content/uploads/UKRIO-Recommended-Checklist-for-Researchers.pdf
http://www.ukrio.org/wp-content/uploads/UKRIO-Recommended-Checklist-for-Researchers.pdf
http://www.ukrio.org/wp-content/uploads/UKRIO-Recommended-Checklist-for-Researchers.pdf
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Appendix G 

 

P O L I C E  U S E  O F  F I R E A R M S  

Questionnaire  

 

 

P l e a s e  c o m p l e t e  t h e  q u e s t i o n s  i n  t h e  p a g e s  t h a t  f o l l o w  a n d  o n c e  

c o m p l e t e d  p l e a s e  p l a c e  t h e  q u e s t i o n n a i r e  i n  t h e  e n e v e o p e  p r o v i d e d .  

 

All information will be treated with the strictest confidentiality.  Answers will 

not be shared with the PSNI nor will  any other respondent or PSNI colleagues 

have access to your answers.  

This questionnaire relates to your participation and experience during the 

scenario only and will seek to build on current research with regard to Police use 

of firearms. Therefore, feel free to answer all questions to the best of your ability.   

I have provided space for additional views and observations and  if you wish you 

can use additional paper.  

Please note that your identity will not be shared with anyone and to ensure your 

anonymity please sign this form with the pseudonym that you were provided with.  

 

 

 

Police Use of  Firearms  
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Q 1. Do you believe you could provide a detailed description of the suspect?  Please tick 

 

  Yes 

 No 

 

Q 2. To what extent do you agree with the following? These questions refer to your 

memory recall at this time?  Please tick  

 

 
 

Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

a)  I could provide 

a detailed 

account 

 

          

b)  I cannot 

remember a 

thing 

 

          

 

 

Q 3. Did you fire your weapon?  Please tick  

  Yes 

 No 

 

 

Q 4. If you answered yes above, how many rounds did you fire? ______________ 

Q 5. How many rounds did you commence with? __________ 

Q  6 .  T h i s  q u e s t i o n  r e f e r s  t o  h o w  t i m e  a p p e a r e d  t o  m o v e ,  

p l e a s e  t i c k  a s  m a n y  a s  r e l e v a n t     

 

 The scenario appeared to be in ‘Slow motion’ 
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 The scenario appeared to be in ‘Fast motion’ 

 Time appeared ‘normal’  

Mixture of the above: Please clarify below: 

 

 

 

 

Q 7. This question refers to Vision, please tick as many as relevant   

 

During the scenario I experienced:  

 ‘Tunnel Vision’ 

 ‘Expanded vision’  

 ‘Increased attention to detail’ 

 Vision appeared ‘normal’ 

Mixture of the above: Please clarify below: 

 

 

 

 

Q 8. This question refers to Noise, please tick as many as relevant  

 

  Sound ‘Intensified’ 

 Sound ‘Diminished’  

 Sound appeared ‘normal’ 

Mixture of the above: Please clarify below: 
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Q 9. This question refers to your thought process, please tick   

 

 I was able to act with a clear mind  

 I was distracted with concerning thoughts  

 I felt that I was operating outside of my body 

 I felt that I was operating on auto pilot 

 

Q10 To what extent do you agree with the following? 

These questions are designed to ascertain your emotional response during the 

scenario.  Please tick   

  Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

a)  I was feeling 

completely 

Helpless 

          

b)  
I was in total 

control 
          

c)  I was really 

fearful 

throughout 

          

d)  

I had no fear           
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e)  
I froze at the 

point of contact 
          

f)  
I responded 

freely 
          

g)  

I panicked           

h)  
I was totally 

relaxed 
          

 

 
 

Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

i)  
I felt totally 

passive 
          

j)  I was up for the 

fight 

 

          

k)  
I wanted to run 

away 
          

l)  I was content to 

stand my 

ground 

          

m)  
I wished I was 

somewhere else 
          

n)  

I was in the zone           
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o)  
I reacted too 

slowly 
          

p)  
I reacted too 

quickly 
          

q)  
I should have 

done something 
          

  Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

r)  
I totally over 

reacted 
          

s)  I should have 

responded 

sooner 

          

t)  
I acted too 

quickly 
          

u)  My training 

went out the 

window 

          

v)  My training fully 

prepared me for 

this scenario 

          

w)  I would handle 

this type of 

scenario 

completely 

differently next 

time 

          

  Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 
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x)  I would not 

change anything 

if presented 

with the same 

scenario 

          

y)  I felt really 

vulnerable 

during the 

scenario 

          

z)  I felt really 

confident in my 

approach 

          

aa)  I am not sure if 

my action was 

entirely lawful 

          

bb)  I am confident 

that I acted 

lawfully 
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The following questions are unique to you: 

 

 

Pseudonym: 

(Please Print) 

 

_______________________ 

 

How long have you been in 

your current role? 

 

 

_______________________ 

 

How long have you been in 

the Police? 

 

 

_______________________ 

 

What age are you: 

 

_______________________ 

 

When was the last time you 

attended Firearms training? 

 

 

 

_______________________ 

 

Did your last training 

schedule include tactical 

training: 

Please tick  

 Yes 

 No 

   

 

  

 

What was your Base Rate 

Heart Rate: 

 

 

_______________________ 

 

Please tick  

What is your gender: 

 

 Male 

 Female 
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I really appreciate your assistance in completing this questionnaire and thank you for 

your honest feedback 

 

Please put the completed questionnaire in the envelope provided, marked completed 

questionnaire. 
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Appendix H 

Must do Relevant Info Supplementary Info 

Read out and clarify 

Participant Information 

Sheet (Appendix E) 

Laminate copy  

Ensure participant signs 

and dates consent Form 

(Appendix F) using 

pseudonym  

Store with completed 

questionnaire  

Pseudonym: 

PP1, PP2 etc. 

AFO1, AFO 2 etc. 

SFO1, SFO2 etc. 

Allocate participant to 

correct experimental 

condition: Spontaneous 

(no shoot) mobile phone 

and Shoot (Firearm) 

Pre-planned: Briefing: (no 

shoot) mobile phone and 

Shoot (Firearm) 

Reassure the participant 

that only the researcher 

will have access to the 

data and not the PSNI 

Introduce anyone else 

and their role, if 

accompanied 

 

Walk through the 

scenario and explain why 

static position and 

camera position  

This is to capture body 

movement and to 

synchronise action and 

reaction 

 

Explain role of Heart Rate 

monitor and ask to keep 

on until they have 

completed the 

questionnaire 

Researcher will inform 

the participant that they 

can now remove  

Ensure Heart Rate is 

saved to the band and 

press start and remember 

to press stop post 

questionnaire 

Ensure participants are 

reminded that they have 

 This is important for 

questionnaire: memory 

recall  
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two magazines of 5 rds 

each 

Scenario  

Subject: Mr Brown 

You have been asked to 

attend a home of a 

domestic incident.  The 

female spouse has left 

the home but is 

concerned about the 

male as he is extremely 

aggressive.   

Police have been at this 

property before and the 

male is known to exit the 

home and confronts 

police at his front door.  

He is known to be 

verbally aggressive  

Intelligence briefing Police have received 

intelligence that this male 

has access to a firearm 

 

Place participant on the 

predetermined spot 

Role actor briefed to 

pause before exiting and 

confronting the police to 

build suspense 

Approx. 30 seconds 

Post experiment remind 

participant to keep on HR 

monitor 

Escort participant to 

adjoining office to 

complete questionnaire  

Post questionnaire 

remove and download HR 

data 

Thank participant for 

helping out 
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FORM UPR16 

Research Ethics Review Checklist 
 

Please include this completed form as an appendix to your thesis (see the 
Research Degrees Operational Handbook for more information 
 

 

 

Postgraduate Research Student (PGRS) Information 
 

 

Student ID: 
 

UP94415 
 

PGRS Name: 
 

 

Stephen Brown 
 

Department: 
 

 

ICJS 
 

First Supervisor: 
 

Dr Andy Williams 
 

Start Date:  
(or progression date for Prof Doc students) 
 

 

      

 

Study Mode and Route: 
 

Part-time 
 

Full-time 
  

 

 
 

 

 

MPhil  
 

PhD 
 

 

 
 

 
 

 

MD 
 

Professional Doctorate 

 

 
 

 
 

 
 

Title of Thesis: 
 

 

“An examination of the physiological and psychological processes 
relating to decisions to shoot by police firearms officers” 
 
 

 

Thesis Word Count:  
(excluding ancillary data) 
 

 

47 040 
 

 
 

If you are unsure about any of the following, please contact the local representative on your Faculty Ethics 
Committee for advice.  Please note that it is your responsibility to follow the University’s Ethics Policy and any 
relevant University, academic or professional guidelines in the conduct of your study 

Although the Ethics Committee may have given your study a favourable opinion, the final responsibility for the 
ethical conduct of this work lies with the researcher(s). 
 

 
 

UKRIO Finished Research Checklist: 
(If you would like to know more about the checklist, please see your Faculty or Departmental Ethics Committee rep or see the online 
version of the full checklist at: http://www.ukrio.org/what-we-do/code-of-practice-for-research/) 
 

 

a) Have all of your research and findings been reported accurately, honestly and within a 
reasonable time frame? 

 

 

YES 
NO    

 

 
 

 

 

b) Have all contributions to knowledge been acknowledged? 
 

 

YES 
NO    

 

 
 

 

 

c) Have you complied with all agreements relating to intellectual property, publication and 
authorship? 

 

YES 
NO    

 

 
 

 

 

d) Has your research data been retained in a secure and accessible form and will it remain so for 
the required duration?  

 

YES 
NO    

 

 
 

 

 

e) Does your research comply with all legal, ethical, and contractual requirements? 

 

 

YES 
NO    

 

 
 

 

      
 

Candidate Statement: 
 

 

I have considered the ethical dimensions of the above named research project, and have successfully obtained 
the necessary ethical approval(s) 
 

http://www.ukrio.org/what-we-do/code-of-practice-for-research/
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Ethical review number(s) from Faculty Ethics Committee (or from NRES/SCREC): 
 

 

16/17: 42 

 

If you have not submitted your work for ethical review, and/or you have answered ‘No’ to one or more of questions 
a) to e), please explain below why this is so: 
 

 

      
 
 

Signed (PGRS): 
 

 

 
 

 

Date: 18 October 2019 

 
 
 


